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COR YNEBA CTERIUM GLUTAMICUM GENES ENCODING PROTEINS 
INVOLVED IN GENETIC STABILITY, GENE EXPRESSION, AND PROTEIN 
SECRETION AND FOLDING 



Related Applications 

This application claims priority to prior filed U.S. Provisional Patent Application 
Serial No. 60/141031, filed June 25, 1999, U.S. Provisional Patent Application Serial 
No. 60/143752, filed July 14, 1999, and U.S. Provisional Patent Application Serial No. 
60/151671, filed August 8, 1999. This application also claims priority to prior filed 
German Patent Application No. 19931412.8, filed July 8, 1999, and German Patent 
Application No. 19932928.1, filed July 14, 1999. The entire contents of all of the 
aforementioned applications are expressly incorporated herein by this reference. 

Background of the Invention 

Certain products and by-products of naturally-occurring metabolic processes in 
cells have utility in a wide array of industries, including the food, feed, cosmetics, and 
pharmaceutical industries. These molecules, collectively termed 'fine chemicals', 
include organic acids, both proteinogenic and non-proteinogenic amino acids, 
nucleotides and nucleosides, lipids and fatty acids, diols, carbohydrates, aromatic 
compounds, vitamins and cofactors, and enzymes. Their production is most 
conveniently performed through the large-scale culture of bacteria developed to produce 
and secrete large quantities of one or more desired molecules. One particularly useful 
organism for this purpose is Corynebacterium glutamicum, a gram positive, 
nonpathogenic bacterium. Through strain selection, a number of mutant strains have 
been developed which produce an array of desirable compounds. However, selection of 
strains improved for the production of a particular molecule is a time-consuming and 
difficult process. 

Summary of the Invention 

The invention provides novel bacterial nucleic acid molecules which have a 
variety of uses. These uses include the identification of microorganisms which can be 
used to produce fine chemicals, the modulation of fine chemical production in C. 
glutamicum or related bacteria, the typing or identification of C. glutamicum or related 
bacteria, as reference points for mapping the C. glutamicum genome, and as markers for 
transformation. These novel nucleic acid molecules encode proteins, referred to herein 
as stability, gene expression, or protein secretion/folding (SES) proteins. 
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C. glutamicum is a gram positive, aerobic bacterium which is commonly used in 
industry for the large-scale production of a variety of fine chemicals, and also for the 
degradation of hydrocarbons (such as in petroleum spills) and for the oxidation of 
terpenoids. The SES nucleic acid molecules of the invention, therefore, can be used to 
identify microorganisms which can be used to produce fine chemicals, e.g., by 
fermentation processes. Modulation of the expression of the SES nucleic acids of the 
invention, or modification of the sequence of the SES nucleic acid molecules of the 
invention, can be used to modulate the production of one or more fine chemicals from a 
microorganism {e.g. , to improve the yield or production of one or more fine chemicals 
from a Corynebacterium or Brevibacterium species). 

The SES nucleic acids of the invention may also be used to identify an organism 
as being Corynebacterium glutamicum or a close relative thereof, or to identify the 
presence of C. glutamicum or a relative thereof in a mixed population of 
microorganisms. The invention provides the nucleic acid sequences of a number of C. 
glutamicum genes; by probing the extracted genomic DNA of a culture of a unique or 
mixed population of microorganisms under stringent conditions with a probe spanning a 
region of a C. glutamicum gene which is unique to this organism, one can ascertain 
whether this organism is present. Although Corynebacterium glutamicum itself is 
nonpathogenic, it is related to species pathogenic in humans, such as Corynebacterium 
diphtheriae (the causative agent of diphtheria); the detection of such organisms is of 
significant clinical relevance. 

The SES nucleic acid molecules of the invention may also serve as reference 
points for mapping of the C. glutamicum genome, or of genomes of related organisms. 
Similarly, these molecules, or variants or portions thereof, may serve as markers for 
genetically engineered Corynebacterium or Brevibacterium species. 

e.g.e.g.The SES proteins encoded by the novel nucleic acid molecules of the 
invention are capable of, for example, performing a function involved in the repair or 
recombination of DNA, transposition of genetic material, expression of genes (i.e., 
involved in transcription or translation), protein folding, or protein secretion in 
Corynebacterium glutamicum. Given the availability of cloning vectors for use in 
Corynebacterium glutamicum, such as those disclosed in Sinskey et al., U.S. Patent No. 
4,649,1 19, and techniques for genetic manipulation of C. glutamicum and the related 
Brevibacterium species (e.g., lactofermentum) (Yoshihama et al, J. Bacteriol. 162: 591- 
597 (1985); Katsumata et al., J. Bacteriol. 159: 306-31 1 (1984); and Santamaria et al., J. 
Gen. Microbiol. 130: 2237-2246 (1984)), the nucleic acid molecules of the invention 
may be utilized in the genetic engineering of this organism to make it a better or more 
efficient producer of one or more fine chemicals. This improved production or 
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efficiency of production of a fine chemical may be due to a direct effect of manipulatic 
of a gene of the invention, or it may be due to an indirect effect of such manipulation. 

There are a number of mechanisms by which the alteration of an SES protein of 
the invention may directly affect the yield, production, and/or efficiency of production 
of a fine chemical from a C. glutamicum strain incorporating such an altered protein. For 
example, modulation of proteins involved directly in transcription or translation {e.g., 
polymerases or ribosomes) such that they are increased in number or in activity should 
increase global cellular transcription or translation (or rates of these processes). This 
increased cellular gene expression should include those proteins involved in fine 
chemical biosynthesis, so an increase in yield, production, or efficiency of production of 
one or more desired compounds may occur. Modifications to the transcriptional/ 
translational protein machinery of C. glutamicum such that the regulation of these 
proteins is altered may also permit increased expression of genes involved in the 
production of fine chemicals. Modulation of the activity or number of proteins involved 
in polypeptide folding may permit an increase in the overall production of correctly 
folded molecules in the cell, thereby increasing the possibility that desired proteins {e.g., 
fine chemical biosynthetic proteins) are able to function properly. Further, by mutating 
proteins involved in secretion from C. glutamicum such that they are increased in 
number or activity, it may be possible to increase the secretion of a fine chemical {e.g., 
an enzyme) from cells in fermentor culture, where it may be readily recovered. 

Genetic modification of the SES molecules of the invention may also result in 
indirect modulation of production of one or more fine chemicals. For example, by 
increasing the number or activity of a DNA repair or recombination protein of the 
invention, one may increase the ability of the cell to detect and repair DNA damage. 
This should effectively increase the ability of the cell to maintain a mutated gene within 
its genome, thereby increasing the likelihood that a transgene engineered into C. 
glutamicum {e.g., encoding a protein which will increase biosynthesis of a fine 
chemical) will not be lost during culture of the microorganism. Conversely, by 
decreasing the number or activity of one or more DNA repair or recombination proteins, 
it may be possible to increase the genetic instability of the organism. Such 
manipulations should improve the ability of the organism to be modified by mutagenesis 
without the introduced mutation being corrected. The same holds true for proteins 
involved in transposition or rearrangement of genetic elements in C. glutamicum {e.g., 
transposons). By mutagenizing these proteins such that they are either increased or 
decreased in number or activity, it is possible to simultaneously increase or decrease the 
genetic stability of the microorganism. This has a profound impact on the ability of any 
other mutation to be introduced into C. glutamicum, and on the ability of introduced 
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mutations to be retained. Transposons also offer a convenient mechanism by which 
mutagenesis of C. glutamicum may be performed; duplication of desired genes (e.g., 
fine chemical biosynthetic genes) is readily accomplished by transposon mutagenesis, as 
is disruption of undesired genes (e.g., genes encoding proteins involved in degradation 
of desired fine chemicals). 

By modulating one or more proteins (e.g. sigma factors) involved in the 
regulation of transcription or translation in response to particular environmental 
conditions, it may be possible to prevent the cell from slowing or stopping protein 
synthesis under unfavorable environmental conditions, such as those found in large- 
scale fermentor culture. This should lead to increased gene expression, which in turn 
may permit increased biosynthesis of desired fine chemicals under such conditions. 
Mutagenesis of proteins involved in protein secretion systems may result in modulated 
secretion rates. Many such secreted proteins have functions critical for cell viability 
(e.g. , cell surface proteases or receptors). An alteration of a secretory pathway such that 
these proteins are more readily transported to their extracellular location may improve 
the overall viability of the cell, and thus result in greater numbers of C. glutamicum cells 
capable of producing fine chemicals during large-scale culture. Further, the secretion 
apparatus (e.g., the sec system) is also known to be involved in the insertion of integral 
membrane proteins (e.g., pores, channels, or transporters) into the membrane. Thus, the 
modulation of activity of proteins involved in protein secretion from C. glutamicum may 
affect the ability of the cell to excrete waste products or to import necessary metabolites. 
If the activity of these secretory proteins is increased, then the ability of the cell to 
produce fine chemicals may be similarly increased. If the activity of these secretory 
proteins is decreased, then there may be insufficient nutrients available to support 
overproduction of desired compounds, or waste products may interfere with such 
biosynthesis. 

The invention provides novel nucleic acid molecules which encode proteins, 
referred to herein as SES proteins, which are capable of, for example, participating in 
the repair or recombination of DNA, transposition of genetic material, expression of 
genes (i.e., the processes of transcription or translation), protein folding, or protein 
secretion in Corynebacterium glutamicum. Nucleic acid molecules encoding an SES 
protein are referred to herein as SES nucleic acid molecules. In a preferred 
embodiment, an SES protein participates in improving or decreasing genetic stability in 
C. glutamicum, in the expression of genes (i.e., in transcription or translation) or protein 
folding in this organism, or in protein secretion from C. glutamicum. Examples of such 
proteins include those encoded by the genes set forth in Table 1 . 
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Accordingly, one aspect of the invention pertains to isolated nucleic acid 
molecules (e.g., cDNAs, DNAs, or RNAs) comprising a nucleotide sequence encoding 
an SES protein or biologically active portions thereof, as well as nucleic acid fragments 
suitable as primers or hybridization probes for the detection or amplification of SES- 
5 encoding nucleic acid (e.g., DNA or mRNA). In particularly preferred embodiments, 
the isolated nucleic acid molecule comprises one of the nucleotide sequences set forth in 
Appendix A or the coding region or a complement thereof of one of these nucleotide 
sequences. In other particularly preferred embodiments, the isolated nucleic acid 
molecule of the invention comprises a nucleotide sequence which hybridizes to or is at 

10 least about 50%, preferably at least about 60%, more preferably at least about 70%, 80% 
or 90%, and even more preferably at least about 95%, 96%, 97%, 98%, 99% or more 
homologous to a nucleotide sequence set forth in Appendix A, or a portion thereof. In 
other preferred embodiments, the isolated nucleic acid molecule encodes one of the 
amino acid sequences set forth in Appendix B. The preferred SES proteins of the 

1 5 present invention also preferably possess at least one of the SES activities described 
herein. 

In another embodiment, the isolated nucleic acid molecule encodes a protein or 
portion thereof wherein the protein or portion thereof includes an amino acid sequence 
which is sufficiently homologous to an amino acid sequence of Appendix B, e.g., 

20 sufficiently homologous to an amino acid sequence of Appendix B such that the protein 
or portion thereof maintains an SES activity. Preferably, the protein or portion thereof 
encoded by the nucleic acid molecule maintains the ability to participate in the repair or 
recombination of DNA, in the transposition of genetic material, in gene expression (i.e., 
the processes of transcription or translation), in protein folding, or in protein secretion in 

25 Corynebacterium glutamicum. In one embodiment, the protein encoded by the nucleic 
acid molecule is at least about 50%, preferably at least about 60%, and more preferably 
at least about 70%, 80%, or 90% and most preferably at least about 95%, 96%, 97%, 
98%, or 99% or more homologous to an amino acid sequence of Appendix B (e.g., an 
entire amino acid sequence selected from those sequences set forth in Appendix B). In 

30 another preferred embodiment, the protein is a full length C. glutamicum protein which 
is substantially homologous to an entire amino acid sequence of Appendix B (encoded 
by an open reading frame shown in Appendix A). 

In another preferred embodiment, the isolated nucleic acid molecule is derived 
from C. glutamicum and encodes a protein (e.g., an SES fusion protein) which includes 

35 a biologically active domain which is at least about 50% or more homologous to one of 
the amino acid sequences of Appendix B and is able to participate in the repair or 
recombination of DNA, in the transposition of genetic material, in gene expression (i.e., 
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the processes of transcription or translation), in protein folding, or in protein secretion in 
Corynebacterium glutamicum, or has one or more of the activities set forth in Table 1, 
and which also includes heterologous nucleic acid sequences encoding a heterologous 
polypeptide or regulatory regions. 
5 In another embodiment, the isolated nucleic acid molecule is at least 15 

nucleotides in length and hybridizes under stringent conditions to a nucleic acid 
molecule comprising a nucleotide sequence of Appendix A. Preferably, the isolated 
nucleic acid molecule corresponds to a naturally-occurring nucleic acid molecule. More 
preferably, the isolated nucleic acid encodes a naturally-occurring C. glutamicum SES 

10 protein, or a biologically active portion thereof. 

Another aspect of the invention pertains to vectors, e.g., recombinant expression 
vectors, containing the nucleic acid molecules of the invention, and host cells into which 
such vectors have been introduced. In one embodiment, such a host cell is used to 
produce an SES protein by culturing the host cell in a suitable medium. The SES protein 

15 can be then isolated from the medium or the host cell. 

Yet another aspect of the invention pertains to a genetically altered 
microorganism in which an SES gene has been introduced or altered. In one 
embodiment, the genome of the microorganism has been altered by introduction of a 
nucleic acid molecule of the invention encoding wild-type or mutated SES sequence as a 

20 transgene. In another embodiment, an endogenous SES gene within the genome of the 
microorganism has been altered, e.g., functionally disrupted, by homologous 
recombination with an altered SES gene. In another embodiment, an endogenous or 
introduced SES gene in a microorganism has been altered by one or more point 
mutations, deletions, or inversions, but still encodes a functional SES protein. In still 

25 another embodiment, one or more of the regulatory regions {e.g., a promoter, repressor, 
or inducer) of an SES gene in a microorganism has been altered {e.g., by deletion, 
truncation, inversion, or point mutation) such that the expression of the SES gene is 
modulated. In a preferred embodiment, the microorganism belongs to the genus 
Corynebacterium or Brevibacterium, with Corynebacterium glutamicum being 

30 particularly preferred. In a preferred embodiment, the microorganism is also utilized for 
the production of a desired compound, such as an amino acid, with lysine being 
particularly preferred. 

In another aspect, the invention provides a method of identifying the presence or 
activity of Cornyebacterium diphtheriae in a subject. This method includes detection of 

35 one or more of the nucleic acid or amino acid sequences of the invention {e.g. , the 
sequences set forth in Appendix A or Appendix B) in a subject, thereby detecting the 
presence or activity of Corynebacterium diphtheriae in the subject. 
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Still another aspect of the invention pertains to an isolated SES protein or a 
portion, e.g., a biologically active portion, thereof. In a preferred embodiment, the 
isolated SES protein or portion thereof can participate in the repair or recombination of 
DNA, in the transposition of genetic material, in gene expression (i.e., the processes of 
5 transcription or translation), in protein folding, or in protein secretion in 

Corynebacterium glutamicum. In another preferred embodiment, the isolated SES 
protein or portion thereof is sufficiently homologous to an amino acid sequence of 
Appendix B such that the protein or portion thereof maintains the ability to participate in 
the repair or recombination of DNA, in the transposition of genetic material, in gene 

10 expression (i.e., the processes of transcription or translation), in protein folding, or in 
protein secretion in Corynebacterium glutamicum. 

The invention also provides an isolated preparation of an SES protein. In 
preferred embodiments, the SES protein comprises an amino acid sequence of Appendix 
B. In another preferred embodiment, the invention pertains to an isolated full length 

15 protein which is substantially homologous to an entire amino acid sequence of Appendix 
B (encoded by an open reading frame set forth in Appendix A). In yet another 
embodiment, the protein is at least about 50%, preferably at least about 60%, and more 
preferably at least about 70%, 80%, or 90%, and most preferably at least about 95%, 
96%, 97%o, 98%, or 99% or more homologous to an entire amino acid sequence of 

20 Appendix B. In other embodiments, the isolated SES protein comprises an amino acid 
sequence which is at least about 50% or more homologous to one of the amino acid 
sequences of Appendix B and is able to participate in the repair or recombination of 
DNA, in the transposition of genetic material, in gene expression (i.e., the processes of 
transcription or translation), in protein folding, or in protein secretion in 

25 Corynebacterium glutamicum, or has one or more of the activities set forth in Table 1 . 

Alternatively, the isolated SES protein can comprise an amino acid sequence 
which is encoded by a nucleotide sequence which hybridizes, e.g. , hybridizes under 
stringent conditions, or is at least about 50%, preferably at least about 60%, more 
preferably at least about 70%, 80%, or 90%, and even more preferably at least about 

30 95%, 96%>, 97%o, 98,%, or 99% or more homologous, to a nucleotide sequence of 

Appendix B. It is also preferred that the preferred forms of SES proteins also have one 
or more of the SES bioactivities described herein. 

The SES polypeptide, or a biologically active portion thereof, can be operatively 
linked to a non-SES polypeptide to form a fusion protein. In preferred embodiments, 

35 this fusion protein has an activity which differs from that of the SES protein alone. In 
other preferred embodiments, this fusion protein participates in the repair or 
recombination of DNA, in the transposition of genetic material, in gene expression (i.e., 
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the processes of transcription or translation), in protein folding, or in protein secretion in 
Corynebacterium glutamicum. In particularly preferred embodiments, integration of this 
fusion protein into a host cell modulates production of a desired compound from the 
cell. 

5 In another aspect, the invention provides methods for screening molecules which 

modulate the activity of an SES protein, either by interacting with the protein itself or a 
substrate or binding partner of the SES protein, or by modulating the transcription or 
translation of an SES nucleic acid molecule of the invention. 

Another aspect of the invention pertains to a method for producing a fine 

10 chemical. This method involves the culturing of a cell containing a vector directing the 
expression of an SES nucleic acid molecule of the invention, such that a fine chemical is 
produced. In a preferred embodiment, this method further includes the step of obtaining 
a cell containing such a vector, in which a cell is transfected with a vector directing the 
expression of an SES nucleic acid. In another preferred embodiment, this method 

1 5 further includes the step of recovering the fine chemical from the culture. In a 
particularly preferred embodiment, the cell is from the genus Corynebacterium or 
Brevibacterium, or is selected from those strains set forth in Table 3. 

Another aspect of the invention pertains to methods for modulating production of 
a molecule from a microorganism. Such methods include contacting the cell with an 

20 agent which modulates SES protein activity or SES nucleic acid expression such that a 
cell associated activity is altered relative to this same activity in the absence of the 
agent. In a preferred embodiment, the cell is modulated for one or more C. glutamicum 
processes involved in genetic stability, gene expression, protein folding, or protein 
secretion such that the yield, production, or efficiency of production of a desired fine 

25 chemical by this microorganism is improved. The agent which modulates SES protein 
activity can be an agent which stimulates SES protein activity or SES nucleic acid 
expression. Examples of agents which stimulate SES protein activity or SES nucleic 
acid expression include small molecules, active SES proteins, and nucleic acids 
encoding SES proteins that have been introduced into the cell. Examples of agents 

30 which inhibit SES activity or expression include small molecules and antisense SES 
nucleic acid molecules. 

Another aspect of the invention pertains to methods for modulating yields of a 
desired compound from a cell, involving the introduction of a wild-type or mutant SES 
gene into a cell, either maintained on a separate plasmid or integrated into the genome of 

35 the host cell. If integrated into the genome, such integration can be random, or it can 
take place by homologous recombination such that the native gene is replaced by the 
introduced copy, causing the production of the desired compound from the cell to be 
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modulated. In a preferred embodiment, said yields are increased. In another preferred 
embodiment, said chemical is a fine chemical. In a particularly preferred embodiment, 
said fine chemical is an amino acid. In especially preferred embodiments, said amino 
acid is L-lysine. 

5 

Detailed Description of the Invention 

The present invention provides SES nucleic acid and protein molecules which 
are involved in the repair or recombination of DNA, in the transposition of genetic 
material, in gene expression (i.e., the processes of transcription or translation), in protein 

10 folding, or in protein secretion in Corynebacterium glutamicum. The molecules of the 
invention may be utilized in the modulation of production of fine chemicals from 
microorganisms, such as C. glutamicum, either directly (e.g., where overexpression or 
optimization of activity of a protein involved in secretion of a fine chemical (e.g., an 
enzyme) has a direct impact on the yield, production, and/or efficiency of production of 

15 a fine chemical from the modified C. glutamicum), or an indirect impact which 

nonetheless results in an increase of yield, production, and/or efficiency of production of 
the desired compound (e.g., where modulation of the activity or number of copies of a 
C. glutamicum DNA repair protein results in alterations in the ability of the 
microorganism to maintain the introduced mutation, which in turn may impact the 

20 production of one or more fine chemicals from such a strain). Aspects of the invention 
are further explicated below. 

I. Fine Chemicals 

The term 'fine chemical' is art-recognized and includes molecules produced by an 
25 organism which have applications in various industries, such as, but not limited to, the 
pharmaceutical, agriculture, and cosmetics industries. Such compounds include organic 
acids, such as tartaric acid, itaconic acid, and diaminopimelic acid, both proteinogenic 
and non-proteinogenic amino acids, purine and pyrimidine bases, nucleosides, and 
nucleotides (as described e.g. in Kuninaka, A. (1996) Nucleotides and related 
30 compounds, p. 561-612, in Biotechnology vol. 6, Rehm et al., eds. VCH: Weinheim, and 
references contained therein), lipids, both saturated and unsaturated fatty acids (e.g., 
arachidonic acid), diols (e.g., propane diol, and butane diol), carbohydrates (e.g., 
hyaluronic acid and trehalose), aromatic compounds (e.g., aromatic amines, vanillin, and 
indigo), vitamins and cofactors (as described in Ullmann's Encyclopedia of Industrial 
35 Chemistry, vol. A27, "Vitamins", p. 443-613 (1996) VCH: Weinheim and references 
therein; and Ong, A.S., Niki, E. & Packer, L. (1995) "Nutrition, Lipids, Health, and 
Disease" Proceedings of the UNESCO/Confederation of Scientific and Technological 
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Associations in Malaysia, and the Society for Free Radical Research - Asia, held Sept. 
1-3, 1994 at Penang, Malaysia, AOCS Press, (1995)), enzymes, polyketides (Cane et 
a/.(1998) Science 282: 63-68), and all other chemicals described in Gutcho (1983) 
Chemicals by Fermentation, Noyes Data Corporation, ISBN: 0818805086 and 
5 references therein. The metabolism and uses of certain of these fine chemicals are 
further explicated below. 

A. Amino Acid Metabolism and Uses 

Amino acids comprise the basic structural units of all proteins, and as such are 

10 essential for normal cellular functioning in all organisms. The term "amino acid" is art- 
recognized. The proteinogenic amino acids, of which there are 20 species, serve as 
structural units for proteins, in which they are linked by peptide bonds, while the 
nonproteinogenic amino acids (hundreds of which are known) are not normally found in 
proteins (see Ulmann's Encyclopedia of Industrial Chemistry, vol. A2, p. 57-97 VCH: 

15 Weinheim (1985)). Amino acids may be in the D- or L- optical configuration, though L- 
amino acids are generally the only type found in naturally-occurring proteins. 
Biosynthetic and degradative pathways of each of the 20 proteinogenic amino acids 
have been well characterized in both prokaryotic and eukaryotic cells (see, for example, 
Stryer, L. Biochemistry, 3 rd edition, pages 578-590 (1988)). The 'essential' amino acids 

20 (histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan, 
and valine), so named because they are generally a nutritional requirement due to the 
complexity of their biosyntheses, are readily converted by simple biosynthetic pathways 
to the remaining 1 1 'nonessential' amino acids (alanine, arginine, asparagine, aspartate, 
cysteine, glutamate, glutamine, glycine, proline, serine, and tyrosine). Higher animals 

25 do retain the ability to synthesize some of these amino acids, but the essential amino 
acids must be supplied from the diet in order for normal protein synthesis to occur. 

Aside from their function in protein biosynthesis, these amino acids are 
interesting chemicals in their own right, and many have been found to have various 
applications in the food, feed, chemical, cosmetics, agriculture, and pharmaceutical 

30 industries. Lysine is an important amino acid in the nutrition not only of humans, but 
also of monogastric animals such as poultry and swine. Glutamate is most commonly 
used as a flavor additive (mono-sodium glutamate, MSG) and is widely used throughout 
the food industry, as are aspartate, phenylalanine, glycine, and cysteine. Glycine, L- 
methionine and tryptophan are all utilized in the pharmaceutical industry. Glutamine, 

35 valine, leucine, isoleucine, histidine, arginine, proline, serine and alanine are of use in 
both the pharmaceutical and cosmetics industries. Threonine, tryptophan, and D/ L- 
methionine are common feed additives. (Leuchtenberger, W. (1996) Amino aids - 
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technical production and use, p. 466-502 in Rehm et a/.(eds.) Biotechnology vol. 6, 
chapter 14a, VCH: Weinheim). Additionally, these amino acids have been found to be 
useful as precursors for the synthesis of synthetic amino acids and proteins, such as N- 
acetylcysteine, S-carboxymethyl-L-cysteine, (S)-5-hydroxytryptophan, and others 
5 described in Ulmann's Encyclopedia of Industrial Chemistry, vol. A2, p. 57-97, VCH: 
Weinheim, 1985. 

The biosynthesis of these natural amino acids in organisms capable of 
producing them, such as bacteria, has been well characterized (for review of bacterial 
amino acid biosynthesis and regulation thereof, see Umbarger, H.E.(1978) Ann. Rev. 

10 Biochem. 47: 533-606). Glutamate is synthesized by the reductive amination of a- 

ketoglutarate, an intermediate in the citric acid cycle. Glutamine, proline, and arginine 
are each subsequently produced from glutamate. The biosynthesis of serine is a three- 
step process beginning with 3 -phosphogly cerate (an intermediate in glycolysis), and 
resulting in this amino acid after oxidation, transamination, and hydrolysis steps. Both 

15 cysteine and glycine are produced from serine; the former by the condensation of 
homocysteine with serine, and the latter by the transferal of the side-chain |3-carbon 
atom to tetrahydrofolate, in a reaction catalyzed by serine transhydroxymethylase. 
Phenylalanine, and tyrosine are synthesized from the glycolytic and pentose phosphate 
pathway precursors erythrose 4-phosphate and phosphoenolpyruvate in a 9-step 

20 biosynthetic pathway that differ only at the final two steps after synthesis of prephenate. 
Tryptophan is also produced from these two initial molecules, but its synthesis is an 1 1- 
step pathway. Tyrosine may also be synthesized from phenylalanine, in a reaction 
catalyzed by phenylalanine hydroxylase. Alanine, valine, and leucine are all 
biosynthetic products of pyruvate, the final product of glycolysis. Aspartate is formed 

25 from oxaloacetate, an intermediate of the citric acid cycle. Asparagine, methionine, 
threonine, and lysine are each produced by the conversion of aspartate. Isoleucine is 
formed from threonine. A complex 9-step pathway results in the production of histidine 
from 5 -phosphoribosyl- 1 -pyrophosphate, an activated sugar. 

Amino acids in excess of the protein synthesis needs of the cell cannot be stored, 

30 and are instead degraded to provide intermediates for the major metabolic pathways of 
the cell (for review see Stryer, L. Biochemistry 3 rd ed. Ch. 21 "Amino Acid Degradation 
and the Urea Cycle" p. 495-5 16 (1 988)). Although the cell is able to convert unwanted 
amino acids into useful metabolic intermediates, amino acid production is costly in 
terms of energy, precursor molecules, and the enzymes necessary to synthesize them. 

35 Thus it is not surprising that amino acid biosynthesis is regulated by feedback inhibition, 
in which the presence of a particular amino acid serves to slow or entirely stop its own 
production (for overview of feedback mechanisms in amino acid biosynthetic pathways, 
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see Stryer, L. Biochemistry, 3 rd ed. Ch. 24: "Biosynthesis of Amino Acids and Heme" p. 
575-600 (1988)). Thus, the output of any particular amino acid is limited by the amount 
of that amino acid present in the cell. 

5 B. Vitamin, Co/actor, and Nutraceutical Metabolism and Uses 

Vitamins, cofactors, and nutraceuticals comprise another group of molecules 
which the higher animals have lost the ability to synthesize and so must ingest, although 
they are readily synthesized by other organisms such as bacteria. These molecules are 
either bioactive substances themselves, or are precursors of biologically active 

10 substances which may serve as electron carriers or intermediates in a variety of 
metabolic pathways. Aside from their nutritive value, these compounds also have 
significant industrial value as coloring agents, antioxidants, and catalysts or other 
processing aids. (For an overview of the structure, activity, and industrial applications 
of these compounds, see, for example, Ullman's Encyclopedia of Industrial Chemistry, 

15 "Vitamins" vol. A27, p. 443-61 3, VCH: Weinheim, 1 996.) The term "vitamin" is art- 
recognized, and includes nutrients which are required by an organism for normal 
functioning, but which that organism cannot synthesize by itself. The group of vitamins 
may encompass cofactors and nutraceutical compounds. The language "cofactor" 
includes nonproteinaceous compounds required for a normal enzymatic activity to 

20 occur. Such compounds may be organic or inorganic; the cofactor molecules of the 

invention are preferably organic. The term "nutraceutical" includes dietary supplements 
having health benefits in plants and animals, particularly humans. Examples of such 
molecules are vitamins, antioxidants, and also certain lipids (e.g., polyunsaturated fatty 
acids). 

25 The biosynthesis of these molecules in organisms capable of producing them, 

such as bacteria, has been largely characterized (Ullman's Encyclopedia of Industrial 
Chemistry, "Vitamins" vol. A27, p. 443-613, VCH: Weinheim, 1996; Michal, G. (1999) 
Biochemical Pathways: An Atlas of Biochemistry and Molecular Biology, John Wiley 
& Sons; Ong, A.S.,Niki, E. & Packer, L. (1995) "Nutrition, Lipids, Health, and 

30 Disease" Proceedings of the UNESCO/Confederation of Scientific and Technological 
Associations in Malaysia, and the Society for Free Radical Research - Asia, held Sept. 
1-3, 1994 at Penang, Malaysia, AOCS Press: Champaign, IL X, 374 S). 

Thiamin (vitamin Bi) is produced by the chemical coupling of pyrimidine and 
thiazole moieties. Riboflavin (vitamin B 2 ) is synthesized from guanosine-5' -triphosphate 

35 (GTP) and ribose-5' -phosphate. Riboflavin, in turn, is utilized for the synthesis of flavin 
mononucleotide (FMN) and flavin adenine dinucleotide (FAD). The family of 
compounds collectively termed 'vitamin B 6 ' (e.g., pyridoxine, pyridoxamine, pyridoxa- 
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5 '-phosphate, and the commercially used pyridoxin hydrochloride) are all derivatives of 
the common structural unit, 5-hydroxy-6-methylpyridine. Pantothenate (pantothenic 
acid, (R)-(+)-N-(2,4-dihydroxy-3,3-dimethyl-l-oxobutyl)-(3-alanine) can be produced 
either by chemical synthesis or by fermentation. The final steps in pantothenate 
5 biosynthesis consist of the ATP-driven condensation of p-alanine and pantoic acid. The 
enzymes responsible for the biosynthesis steps for the conversion to pantoic acid, to |3- 
alanine and for the condensation to panthotenic acid are known. The metabolically 
active form of pantothenate is Coenzyme A, for which the biosynthesis proceeds in 5 
enzymatic steps. Pantothenate, pyridoxal-5' -phosphate, cysteine and ATP are the 

10 precursors of Coenzyme A. These enzymes not only catalyze the formation of 
panthothante, but also the production of (R)-pantoic acid, (R)-pantolacton, (R)- 
panthenol (provitamin B 5 ), pantetheine (and its derivatives) and coenzyme A. 

Biotin biosynthesis from the precursor molecule pimeloyl-CoA in 
microorganisms has been studied in detail and several of the genes involved have been 

15 identified. Many of the corresponding proteins have been found to also be involved in 
Fe-cluster synthesis and are members of the nifS class of proteins. Lipoic acid is 
derived from octanoic acid, and serves as a coenzyme in energy metabolism, where it 
becomes part of the pyruvate dehydrogenase complex and the a-ketoglutarate 
dehydrogenase complex. The folates are a group of substances which are all derivatives 

20 of folic acid, which is turn is derived from L-glutamic acid, p-amino-benzoic acid and 6- 
methylpterin. The biosynthesis of folic acid and its derivatives, starting from the 
metabolism intermediates guanosine-5' -triphosphate (GTP), L-glutamic acid and p- 
amino-benzoic acid has been studied in detail in certain microorganisms. 

Corrinoids (such as the cobalamines and particularly vitamin B12) and 

25 porphyrines belong to a group of chemicals characterized by a tetrapyrole ring system. 
The biosynthesis of vitamin B12 is sufficiently complex that it has not yet been 
completely characterized, but many of the enzymes and substrates involved are now 
known. Nicotinic acid (nicotinate), and nicotinamide are pyridine derivatives which are 
also termed 'niacin'. Niacin is the precursor of the important coenzymes NAD 

30 (nicotinamide adenine dinucleotide) and NADP (nicotinamide adenine dinucleotide 
phosphate) and their reduced forms. 

The large-scale production of these compounds has largely relied on cell-free 
chemical syntheses, though some of these chemicals have also been produced by large- 
scale culture of microorganisms, such as riboflavin, Vitamin B6, pantothenate, and 

35 biotin. Only Vitamin B12 is produced solely by fermentation, due to the complexity of 
its synthesis. In vitro methodologies require significant inputs of materials and time, 
often at great cost. 
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C. Purine, Pyrimidine, Nucleoside and Nucleotide Metabolism and Uses 

Purine and pyrimidine metabolism genes and their corresponding proteins are 
important targets for the therapy of tumor diseases and viral infections. The language 
"purine" or "pyrimidine" includes the nitrogenous bases which are constituents of 
5 nucleic acids, co-enzymes, and nucleotides. The term "nucleotide" includes the basic 
structural units of nucleic acid molecules, which are comprised of a nitrogenous base, a 
pentose sugar (in the case of RNA, the sugar is ribose; in the case of DNA, the sugar is 
D-deoxyribose), and phosphoric acid. The language "nucleoside" includes molecules 
which serve as precursors to nucleotides, but which are lacking the phosphoric acid 

10 moiety that nucleotides possess. By inhibiting the biosynthesis of these molecules, or 
their mobilization to form nucleic acid molecules, it is possible to inhibit RNA and DNA 
synthesis; by inhibiting this activity in a fashion targeted to cancerous cells, the ability 
of tumor cells to divide and replicate may be inhibited. Additionally, there are 
nucleotides which do not form nucleic acid molecules, but rather serve as energy stores 

1 5 (i. e. , AMP) or as coenzymes (/. e. , FAD and NAD) . 

Several publications have described the use of these chemicals for these medical 
indications, by influencing purine and/or pyrimidine metabolism (e.g. Christopherson, 
R.I. and Lyons, S.D. (1990) "Potent inhibitors of de novo pyrimidine and purine 
biosynthesis as chemotherapeutic agents." Med. Res. Reviews 10: 505-548). Studies of 

20 enzymes involved in purine and pyrimidine metabolism have been focused on the 

development of new drugs which can be used, for example, as immunosuppressants or 
anti-proliferants (Smith, J.L., (1995) "Enzymes in nucleotide synthesis." Curr. Opin. 
Struct. Biol. 5: 752-757; (1995) Biochem Soc. Transact. 23: 877-902). However, purine 
and pyrimidine bases, nucleosides and nucleotides have other utilities: as intermediates 

25 in the biosynthesis of several fine chemicals (e.g., thiamine, S-adenosyl-methionine, 
folates, or riboflavin), as energy carriers for the cell (e.g., ATP or GTP), and for 
chemicals themselves, commonly used as flavor enhancers (e.g., IMP or GMP) or for 
several medicinal applications (see, for example, Kuninaka, A. (1996) Nucleotides and 
Related Compounds in Biotechnology vol. 6, Rehm et al., eds. VCH: Weinheim, p. 561- 

30 612). Also, enzymes involved in purine, pyrimidine, nucleoside, or nucleotide 
metabolism are increasingly serving as targets against which chemicals for crop 
protection, including fungicides, herbicides and insecticides, are developed. 

The metabolism of these compounds in bacteria has been characterized (for 
reviews see, for example, Zalkin, H. and Dixon, J.E. (1992) "de novo purine nucleotide 

35 biosynthesis", in: Progress in Nucleic Acid Research and Molecular Biology, vol. 42, 
Academic Press:, p. 259-287; and Michal, G. (1999) "Nucleotides and Nucleosides", 
Chapter 8 in: Biochemical Pathways: An Atlas of Biochemistry and Molecular Biology, 
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Wiley: New York). Purine metabolism has been the subject of intensive research, and is 
essential to the normal functioning of the cell. Impaired purine metabolism in higher 
animals can cause severe disease, such as gout. Purine nucleotides are synthesized from 
ribose-5 -phosphate, in a series of steps through the intermediate compound inosine-5'- 
5 phosphate (IMP), resulting in the production of guanosine-5' -monophosphate (GMP) or 
adenosine-5' -monophosphate (AMP), from which the triphosphate forms utilized as 
nucleotides are readily formed. These compounds are also utilized as energy stores, so 
their degradation provides energy for many different biochemical processes in the cell. 
Pyrimidine biosynthesis proceeds by the formation of uridine-5 '-monophosphate (UMP) 
10 from ribose-5-phosphate. UMP, in turn, is converted to cytidine-5' -triphosphate (CTP). 
The deoxy- forms of all of these nucleotides are produced in a one step reduction 
reaction from the diphosphate ribose form of the nucleotide to the diphosphate 
deoxyribose form of the nucleotide. Upon phosphorylation, these molecules are able to 
participate in DNA synthesis. 

15 

D. Trehalose Metabolism and Uses 

Trehalose consists of two glucose molecules, bound in a, a- 1,1 linkage. It is 
commonly used in the food industry as a sweetener, an additive for dried or frozen 
foods, and in beverages. However, it also has applications in the pharmaceutical, 

20 cosmetics and biotechnology industries (see, for example, Nishimoto et al., (1998) U.S. 
Patent No. 5,759,610; Singer, M.A. and Lindquist, S. (1998) Trends Biotech. 16: 460- 
467; Paiva, C.L.A. and Panek, A.D. (1996) Biotech. Ann. Rev. 2: 293-314; and 
Shiosaka, M. (1997) J. Japan 172: 97-102). Trehalose is produced by enzymes from 
many microorganisms and is naturally released into the surrounding medium, from 

25 which it can be collected using methods known in the art. 

II. Genetic Stability; Protein Synthesis and Protein Secretion in C. glutamicum 

The production of a desired compound from a cell such as C. glutamicum is the 
culmination of a large number of separate yet interrelated processes, each of which is 

30 critical to the overall production and release of the compound from the cell. In 

engineering a cell to overproduce one or more fine chemicals, consideration must be 
given to each of these processes to ensure that the biochemical machinery of the cell will 
be compatible with such genetic manipulation. Cellular mechanisms of particular 
importance include the stability of the altered gene(s) upon introduction into the cell, the 

35 ability of the mutated gene to be properly transcribed and translated (including issues of 
codon usage), and the ability of the mutant protein product to be appropriately folded 
and/or secreted. 
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A. Bacterial Repair and Recombination Systems 

Cells are constantly exposed to nucleic acid-damaging agents, such as UV 
irradiation, oxygen radicals, and alkylation. Further, even the action of DNA 
polymerases is not error-free. Cells must maintain a balance between genetic stability 
5 (which ensures that genes necessary for vital cellular functions are not damaged during 
normal growth and metabolism) and genetic variability (which permits cells to adapt to a 
changing environment). Therefore, there exist separate, but interrelated pathways of 
DNA repair and DNA recombination in most cells. The former serves to stringently 
correct errors in DNA molecules by either directly reversing the damage or excising the 

10 damaged region and replacing it with the correct sequence. The latter recombination 
system also repairs nucleic acid molecules, but only those lesions that result in damage 
to both strands of DNA such that neither strand is able to serve as a template to correct 
the other. Recombination repair and the SOS response may readily lead to inversions, 
deletions, or other genetic rearrangements within or around the region of the damage, 

1 5 which in turn promotes a certain degree of genomic instability which may contribute to 
the ability of the cell to adapt to changing environments or stresses. 

High-fidelity repair mechanisms include direct reversal of DNA damage and 
excision of damage and resynthesis using the information encoded on the opposite DNA 
strand. Direct reversal of damage requires an enzyme having an activity opposite of that 

20 which originally damaged the DNA. For example, inappropriate methylation of DNA 
may be corrected by the action of DNA repair methyltransferases, and nucleotide dimers 
created by UV irradiation may be fixed by the activity of deoxyribodipyrimidine photo- 
lyase, which, in the presence of light, cleaves the dimer back to its constituent 
nucleotides (see Michal, G. (1999) Biochemical Pathways: An Atlas of Biochemistry 

25 and Molecular Biology, Wiley: New York, and references therein). 

Precise repair of more extensive damage requires specialized repair mechanisms. 
These include the mismatch repair and excision repair systems. Damage to a single base 
may be corrected by a series of cleavage reactions, where first the sugar-base bond is 
cut, followed by cleavage of the DNA backbone at the site of damage and removal of 

30 the damaged base itself. Finally, DNA polymerase and DNA ligase act to fill in and seal 
the gap using the second DNA strand as a template. More significant DNA damage 
which results in altered conformation of the double helix is corrected by the ABC 
system, in which helicase II, DNA polymerase I, UvrA, UvrB, and UvrC proteins 
combine to nick the double helix at the site of damage, to unwind the damaged region in 

35 an ATP-dependent fashion, to excise the damaged region, and to fill in the missing 

region using the other strand as a template. Lastly, DNA ligase seals the nick. Specific 
repair systems also exist for GT mismatches (involving the Vsr protein) and for small 
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deletion/insertion errors resulting in mispairing of the two strands (involving the 
methylation-directed pathway). 

There also exist low-fidelity repair systems which are generally used to correct 
very extensive DNA damage in bacteria. Double-strand repair and recombination 
5 occurs in the presence of a lesion which affects both strands of DNA. In this situation, it 
is impossible to repair the damage utilizing the other strand as the template. Thus, this 
repair system involves a double-crossover event between the area of the lesion and 
another copy of the region on a homologous DNA molecule. This is possible because 
bacteria divide so rapidly that a second copy of genomic DNA is usually available 

10 before actual cell division occurs. This crossover event may readily lead to inversions, 
duplications, deletions, insertions and other genetic rearrangements, and thus increases 
the overall genetic instability of the organism. 

The SOS response is activated when sufficient damage is present in the DNA 
that DNA polymerase III stalls and cannot continue replication. Under these 

15 circumstances, single- stranded DNA is present. The RecA protein is activated by 

binding to single-stranded DNA, and this activated form results in the activation of the 
LexA repressor, thereby lifting the transcriptional block of more than 20 genes, 
including UvrA, UvrB, UvrC, helicase II, DNA pol III, UmuC, and UmuD. The 
combined activities of these enzymes results in sufficient filling of the gap region that 

20 DNA pol III is able to resume replication. However, these gaps have been filled in with 
bases which should not be present; thus, this type of repair results in error-prone repair, 
contributing to overall genetic instability in the cell. 

B. Transposons 

25 The aforementioned systems, whether high or low fidelity, exist to repair DNA 

damage. In certain circumstances, this repair may accidentally incorporate additional 
genetic rearrangements. Many bacterial cells also have mechanisms specifically 
designed to cause such genetic rearrangements. Particularly well-known examples of 
such mechanisms are the transposons. 

30 Transposons are genetic elements which are able to move from one site to 

another either within a chromosome or between a piece of extrachromosomal DNA 
{e.g. , a plasmid) and a chromosome. Transposition may occur in multiple ways; for 
example, the transposable element may be cut out from the donor site and integrated into 
the target site (nonreplicative transposition), or the transposable element may alternately 

35 be duplicated from the donor site to the target site, yielding two copies of the element 
(replicative transposition). There is generally no sequence relationship between the 
donor and target sites. 
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There are a variety of results possible from such a transposition event. The 
integration of a transposable element into a gene disrupts the gene, usually abrogating its 
function entirely. An integration event that occurs in the DNA surrounding a gene may 
not perturb the coding sequence itself, but can have a profound effect on the regulation 
5 of the gene and thus, on its expression. Recombination events between two copies of a 
transposable element found in different portions of the genome may result in deletions, 
duplications, inversions, transpositions, or amplifications of segments of the genome. It 
is also possible for different replicons to fuse. 

The simplest transpo son-like genetic elements are termed insertion (IS) 

10 elements. IS elements contain a nucleotide region of varying length (though usually less 
than 1500 bases) lacking any coding regions, surrounded by inverted repeats at either 
end. Thus, since the IS element does not encode any proteins whose activity may be 
detected, the presence of an IS element is generally only observed due to a loss of 
function of one or more genes in which the IS element is inserted. 

15 Transposons are mobile genetic elements which, unlike IS elements, contain 

nucleic acid sequences bounded by repeats which may encode one or more proteins. It 
is not unusual for these repeat regions to consist of IS elements. The proteins encoded 
by the transposon are typically transposases (proteins which catalyze the movement of 
the transposon from one site to another) and antibiotic resistance genes. The 

20 mechanisms and regulation of transposable elements are well known in the art and are 
have been described at least in, for example, Lengeler et al. (1999) Biology of 
Prokaryotes, Thieme Verlag: Stuttgart, p. 375-361; Neidhardt et a/.(1996) Escherichia 
coli and Salmonella, ASM Press: Washington, D.C.; Sonenshein, A.L. et al., eds. 
(1993), Bacillus subtilis, ASM Press: Washington, D.C.; Voet, D. and Voet, J.G. (1992) 

25 Biochemie, VCH: Weinheim, p. 985-990; Brock, T.D., and Madigan, M.T. (1991) 

Biology of Microorganisms, 6 th ed., Prentice Hall: New York, p. 267-269; and Kleckner, 
N. (1990) "Regulation of transposition in bacteria", Annu. Rev. Biochem. 61 : 297-327. 

C. Transcription 

30 Gene expression in bacteria is regulated mainly at the level of transcription. The 

transcriptional apparatus consists of a number of proteins that can be divided into two 
groups: RNA polymerase (the processive DNA-transcribing enzyme) and sigma factors 
(which regulate gene transcription by directing RNA polymerase to specific promoter- 
DNA sequences which these factors recognize). The combination of RNA polymerase 

35 and sigma factors creates the RNA polymerase holoenzyme, an activated complex. 
Gram positive bacteria such as Corynebacteria contain only one type of RNA - 
polymerase, but a variety of different sigma factors specific for different promoters, 
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growth phases, environmental conditions, substrates, oxygen levels, transport processes, 
and the like, which permits adaptability of the organism to different environmental and 
metabolic conditions. 

Promoters are specific DNA sequences that serve as docking sites for the RNA 
5 polymerase holoenzyme. Many promoter elements possess conserved sequence 
elements that may be recognized through homology searches; alternately, promoter 
regions for a particular gene may be identified using standard techniques such as primer 
extension. Many promoter regions from gram-positive bacteria are known (see, e.g., 
Sonenshein, A.L., Hoch, J.A., and Losick, R., eds. (1993) Bacillus subtilis, ASM Press: 

10 Washington, D.C.). 

Promoter transcriptional control is influenced by several mechanisms of 
repression or activation. Specific regulatory proteins which bind promoters have the 
ability to block (repressors) or to assist (activators) the binding of the RNA holoenzyme, 
and thus to regulate transcription. The binding of these repressor and activator 

1 5 molecules in turn is regulated by their- interactions with other molecules, such as 

proteins or other metabolic compounds. Transcription may alternately be regulated by 
factors influencing processes such as elongation or termination (see, e.g. , Sonenshein, 
A.L., Hoch, J.A., and Losick, R., eds. (1993) Bacillus subtilis, ASM Press: Washington, 
D.C.). The ability to regulate transcription of genes in response to a variety of 

20 environmental or metabolic cues affords cells the ability to tightly control when a gene 
may be expressed and or how much of a gene product may be present in the cell at one 
time. This in turn prevents unnecessary expenditure of energy or unnecessary utilization 
of possibly scarce intermediate compounds or cofactors. 

25 D. Translation and tRNA-Aminoacyl Synthetases 

Translation is the process by which a polypeptide is synthesized from amino 
acids according to the information contained within an mRNA molecule. The main 
components of this process are ribosomes and specific initiation or elongation factors, 
such as IF1-3, EF-G, and EFTu (see, e.g., Sonenshein, A.L., Hoch, J..A., Losick, R., eds. 

30 (1993) Bacillus subtilis, ASM Press: Washington, D.C. ). 

Each codon of the mRNA molecule encodes a particular amino acid. The 
conversion from mRNA to amino acid is effected by transfer RNA (tRNA) molecules. 
These molecules consist of a single strand of RNA (between 60 and 100 bases), which 
exists in an L-shaped three dimensional structure having protruding areas, or 'arms'. 

35 One such arm forms base pairs with a particular codon sequence on the mRNA 

molecule. A second arm interacts specifically with a particular amino acid (the one 
encoded by the codon). Other arms of the tRNA include the variable arm, the TyC arm 



ATTORNEY DOCKET NO.: BGI-127CP 



-20- 

(which bears thimidylate and pseudouridylate modifications), and the D arm (which 
bears a dihydrouridine modification). The function of these latter structures remains 
unknown, but their conservation between tRNA molecules suggests a role in protein 
synthesis. 

5 In order for the nucleic acid-based tRNA molecule to associate with the correct 

amino acid, a family of enzymes, termed the aminoacyl-tRNA synthetases, must act. 
There exist many different of these enzymes, each of which is specific for a particular 
tRNA and a particular amino acid. These enzymes link the 3 ' hydroxyl of the terminal 
tRNA adenosine ribose moiety to the amino acid in a two step reaction. First, the 

10 enzyme is activated by reaction with ATP and the amino acid to result in an aminoacyl- 
tRNA synthetase-aminoacyl adenylate complex. Second, the aminoacyl group is 
transferred from the enzyme to the target tRNA where it remains in the high-energy 
state. Binding of the tRNA molecule to its cognate codon on the mRNA molecule then 
brings the high-energy amino acid attached to the tRNA into contact with the ribosome. 

1 5 Within the ribosome, the amino-acid charged tRNA (aminoacyl-tRNA) occupies one 
binding site (the A site) adjacent to a second site (the P site) containing a tRNA 
molecule whose amino acid arm is attached to the nascent polypeptide chain (peptidyl- 
tRNA). The activated amino acid on the aminoacyl-tRNA is sufficiently reactive that a 
peptide bond spontaneously forms between this amino acid and the next amino acid on 

20 the nascent polypeptide chain. Hydrolysis of GTP provides the energy for the transfer of 
the now-polypeptide chain-loaded tRNA from the A site to the P site of the ribosome, 
and the process repeats until a stop codon is reached. 

There are a number of different steps at which translation may be regulated. 
These include the binding of the ribosome to mRNA, the presence of mRNA secondary 

25 structure, codon usage, or the abundance of particular tRNAs. Also, special regulation 
mechanisms such as attenuation may act at the level of translation. For an in-depth 
review of many of these mechanisms, see, e.g., Vellanoweth, R.L. (1993) "Translation 
and its Regulation" in: Bacillus subtilis and other Gram Positive Bacteria, Sonenshein, 
A.L. et al., eds., ASM Press: Washington D.C., p. 699-71 1, and references cited therein. 

30 

E. Protein Folding and Secretion 

Synthesis of proteins by the ribosome results in polypeptide chains, which must 
take on a three-dimensional form before the protein can function normally. This three- 
dimensional structure is achieved by a process of folding. Polypeptide chains are 
35 flexible, and (in principle) move readily and freely in solution until they attain a 
conformation which results in a stable three-dimensional structure. However, it is 
sometimes difficult for proteins to fold correctly, either due to environmental conditions 



ATTORNEY DOCKET NO.: BGI-127CP 



-21 - 

(e.g. , high temperature, where the extra kinetic energy present in the system makes it 
more difficult for the polypeptide to settle in the energy well of a stable structure) or due 
to the nature of the protein itself (e.g., the hydrophobic regions in nearby polypeptides 
have a tendency to aggregate and thereby sequester themselves from aqueous solution). 

Proteinaceous factors have been identified that are able to catalyze, chaperone, or 
otherwise assist in the folding of proteins being synthesized either co- or 
posttranslationally. Members of these protein folding molecules are the prolyl-peptidyl 
isomerases (e.g., trigger factor, cyclophilin, and FKBP homologs), and proteins of the 
heat shock protein group (e.g. , DnaK, DnaJ, GroEL, small heat shock proteins, HtpG 
and members of the Clp family (e.g., ClpA, ClpB, ClpW, ClpP, and ClpX)). Many of 
these proteins are essential for the viability of cells: in addition to their functions in 
protein folding, translocation, and processing, they frequently serve as key targets for 
the overall regulation of protein synthesis (see, e.g., Bukau, B., (1993) Molecular 
Microbiology 9(4): 671-680; Bukau, B., and Horwich, AX. (1998) Cell 92(3):351-366; 
Hesterkamp, T., Bukau, C. (1996) FEBS Lett. 389(l):32-34; Yaron, A., Naider, F. 
(1993) Critical Reviews in Biochemistry and Molecular Biology 28(1):3 1-81 ; Scheibel, 
R., Buchner, J. (1998) Biochemical Pharmacology 56(6):675-682; Ellis, R.J., Hartl, F.U. 
(1996) FASEB Journal 10(1): 20-26; Wawrzynow, A. et al.(\996) Molecular 
Microbiology 21(5): 895-899; Ewalt, K.L., et a/. (1997) Cell 90(3): 491-500). 

Chaperones identified thus far function in one of two ways: they either bind and 
stabilize polypeptides, or they provide an environment in which folding may occur 
without interference. The former group, including, e.g., DnaK, DnaJ, and the heat shock 
proteins, bind directly to the nascent or misfolded polypeptide, frequently with 
concomitant ATP hydrolysis. The association of the chaperone prevents the polypeptide 
from aggregating with other polypeptides, and can force such aggregates to dissipate if 
they have already formed. After interaction with a second chaperone, GrpE (which 
permits an ADP-ATP exchange to occur), the polypeptide is released in a molten 
globule state and is permitted to fold. If misfolding occurs, the chaperones again 
associate with the misfolded protein, forcing it to return to an unfolded state. This cycle 
may be repeated until the protein is correctly folded. Unlike the first type of chaperones, 
which simply bind to the polypeptide, the second group (e.g. GroEL/ES) not only bind 
to the polypeptide, but also completely surround it such that it is protected from the 
surrounding environment. The GroEL/ES complex is composed of 2 stacked 14- 
member rings having a hydrophobic interior surface, and a 7-membered ring 'cap'. The 
polypeptide is drawn into the channel in the center of this complex in an ATP-dependent 
reaction where it is able to fold without interference from other polypeptides. 
Incorrectly folded proteins are not released from the complex. 
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An important step in protein folding is the creation of disulfide bonds. These 
bonds, either within a subunit or between subunits of a protein, are critical for protein 
stability. Disulfide bonds form readily in aqueous solution, and incorrect disulfide bond 
formation is difficult to reverse without the aid of a reducing environment. To assist in 
5 this process of correct disulfide bond formation, thiol-containing molecules, such as 
glutathione or thioredoxin, and their respective oxidation/reduction systems are found in 
the cytosol of most cells (Loferer, H., Hennecke, H. (1994) Trends in Biochemical 
Sciences 19(4): 169-171). 

There are times, however, when folding of nascent polypeptide chains is not 

10 desirable, such as when these polypeptides are to be secreted. The folding process 
generally results in the hydrophobic regions of the protein being in the center of the 
protein, away from aqueous solution, and the hydrophilic regions being presented at the 
outer surfaces of the protein. This conformational arrangement, while creating greater 
stability for the protein, makes it difficult for the protein to be translocated across 

15 membranes, since the hydrophobic core of the membrane is inherently incompatible 
with the hydrophilic exterior of the protein. Thus, proteins synthesized by the cell 
which must be secreted to the exterior of the cell {e.g., cell surface enzymes and 
membrane receptors) or which must be inserted into the membrane itself {e.g. , 
transporter proteins and channel proteins) are generally secreted or inserted prior to 

20 folding. The same chaperones which prevent aggregation of nascent polypeptide chains 
also prevent folding of polypeptides until they are disengaged. Thus, these proteins may 
'escort' nascent polypeptide chains to an appropriate cellular location where they either 
are removed, thereby permitting folding, or they transfer the polypeptide to a transport 
system which will either secrete the polypeptide or aid its insertion into a membrane. 

25 A specialized protein machinery has evolved that specifically detects, binds, 

transports, and processes proteins bearing specific prosequences (these sequences are 
later removed from the protein by cleavage). This machinery consists of a number of 
proteins which are collectively termed the sec (type II secretion) system (for review, see 
Gilbert, M. et a/.(1995) Critical Reviews in Biotechnology 15(1): 13-39 and references 

30 therein; Freudl, R. (1992) Journal of Biotechnology 23(3): 23 1-240 and references 
therein; Neidhardt, F.C. et a/. (1996) E. coli and Salmonella ASM Press: Washington, 
D.C., p. 967-978; Binet, R. et a/.(1997) Gene 192(1): 7-11; and Rapoport, T.A. (1986) 
Critical Reviews in Biochemistry 20(1): 73-137, and references therein). The sec system 
is composed of chaperones {e.g., SecA and SecB), integral membrane proteins, also 

35 called translocases {e.g., SecY, SecE, and SecG), and signal peptidases {e.g., LepB). 
The nascent polypeptide having a prosequence directing secretion is bound by SecB, 
which delivers it to SecA at the inner surface of the cell membrane. Sec A binds to the 
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prosequence and, upon ATP hydrolysis, inserts into the membrane and forces a portion 
of the polypeptide through the membrane as well. The remainder of the polypeptide is 
guided through the membrane by a complex of translocases, such as SecY, SecE, and 
SecG. Finally, the signal peptidase cleaves off the prosequence and the polypeptide is 
5 free on the extracellular side of the membrane, where it spontaneously folds. 

Sec-independent secretion mechanisms are also known. For example, the signal 
recognition particle-dependent pathway involves the binding of a signal recognition 
particle (SRP) protein to the nascent polypeptide as it is being synthesized, forcing the 
ribosome to stall. A receptor for SRP at the inner surface of the membrane then binds 
10 the ribosome-polypeptide-SRP complex. Hydrolysis of GTP provides the energy 
necessary to transfer the complex to the sec translocase complex, where the nascent 
polypeptide is guided across the membrane as it is synthesized by the ribosome. Other 
secretion mechanisms specific to only a few proteins are also known to exist. 

15 III. Elements and Methods of the Invention 

The present invention is based, at least in part, on the discovery of novel 
molecules, referred to herein as SES nucleic acid and protein molecules, which 
participate in C. glutamicum DNA repair or recombination, in the transposition or other 
rearrangement of C. glutamicum DNA, in C. glutamicum gene expression {e.g., the 

20 processes of transcription or translation), or in protein folding or protein secretion from 
this microorganism. In one embodiment, the SES molecules participate in the repair or 
recombination of DNA, in the transposition of genetic material, in gene expression {i.e., 
the processes of transcription or translation), in protein folding, or in protein secretion in 
Corynebacterium glutamicum. In a preferred embodiment, the activity of the SES 

25 molecules of the present invention with regard to DNA repair or recombination, 
transposition of DNA, gene expression, protein folding or protein secretion has an 
impact on the production of a desired fine chemical by this organism. In a particularly 
preferred embodiment, the SES molecules of the invention are modulated in activity, 
such that the C. glutamicum cellular processes in which the SES molecules participate 

30 {e.g., DNA repair or recombination, transposition of DNA, gene expression, protein 
folding, or protein secretion) are also altered in activity, resulting either directly or 
indirectly in a modulation of the yield, production, and/or efficiency of production of a 
desired fine chemical by C. glutamicum. 

The language, "SES protein" or "SES polypeptide" includes proteins which 

35 participate in a number of cellular processes related to C. glutamicum genetic stability, 
gene expression, protein folding, or protein secretion. For example, an SES protein may 
be involved in C. glutamicum DNA repair or recombination mechanisms, in 
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rearrangements of C. glutamicum genetic material (such as those mediated by 
transposons), in transcription or translation of genes in this microorganism, in the 
mediation of C. glutamicum protein folding (such as the activity of chaperones) or in 
secretion of proteins from C. glutamicum cells (e.g. , the sec system). Examples of SES 
5 proteins include those encoded by the SES genes set forth in Table 1 and Appendix A. 
The terms "SES gene" or "SES nucleic acid sequence" include nucleic acid sequences 
encoding an SES protein, which consist of a coding region and also corresponding 
untranslated 5' and 3' sequence regions. Examples of SES genes include those set forth 
in Table 1 . The terms "production" or "productivity" are art-recognized and include the 

1 0 concentration of the fermentation product (for example, the desired fine chemical) 

formed within a given time and a given fermentation volume (e.g. , kg product per hour 
per liter). The term "efficiency of production" includes the time required for a particular 
level of production to be achieved (for example, how long it takes for the cell to attain a 
particular rate of output of a fine chemical). The term "yield" or "product/carbon yield" 

15 is art-recognized and includes the efficiency of the conversion of the carbon source into 
the product (i. e. , fine chemical). This is generally written as, for example, kg product 
per kg carbon source. By increasing the yield or production of the compound, the 
quantity of recovered molecules, or of useful recovered molecules of that compound in a 
given amount of culture over a given amount of time is increased. The terms 

20 "biosynthesis" or a "biosynthetic pathway" are art-recognized and include the synthesis 
of a compound, preferably an organic compound, by a cell from intermediate 
compounds in what may be a multistep and highly regulated process. The terms 
"degradation" or a "degradation pathway" are art-recognized and include the 
breakdown of a compound, preferably an organic compound, by a cell to degradation 

25 products (generally speaking, smaller or less complex molecules) in what may be a 
multistep and highly regulated process. The language "metabolism" is art-recognized 
and includes the totality of the biochemical reactions that take place in an organism. 
The metabolism of a particular compound, then, (e.g., the metabolism of an amino acid 
such as glycine) comprises the overall biosynthetic, modification, and degradation 

30 pathways in the cell related to this compound. The term "DNA repair" is art-recognized 
and includes cellular mechanisms whereby errors in DNA (due either to damage, such 
as, but not limited to, ultraviolet radiation, methylases, low-fidelity replication, or 
mutagens) are excised and corrected. The term "recombination" or "DNA 
recombination" is art-recognized and includes cellular mechanisms whereby extensive 

35 DNA damage affecting both strands of a DNA molecule is corrected by homologous 
recombination with another, undamaged copy of the DNA molecule within the same 
cell. Such repairs are generally low-fidelity, and may result in genetic rearrangements. 
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The term "transposon" is art-recognized and includes a DNA element which is able to 
insert randomly throughout the genome of an organism, and which may result in the 
disruption of genes or their regulatory regions, or in duplications, inversions, deletions, 
and other genetic rearrangements. The term "protein folding" is art-recognized and 
5 includes the movement of a polypeptide chain through multiple three-dimensional 
configurations until the stable, active, three-dimensional configuration is attained. The 
formation of disulfide bonds and the sequestration of hydrophobic regions from the 
surrounding aqueous solution provide some of the driving forces for this folding 
process, and correct folding may be enhanced by the activity of chaperones. The terms 

1 0 "secretion" or "protein secretion" is art-recognized and includes the movement of 

proteins from the interior of the cell to the exterior of the cell, in a mechanism whereby 
a system of secretion proteins permits their transit across the cellular membrane to the 
exterior of the cell. 

In another embodiment, the SES molecules of the invention are capable of 

1 5 modulating the production of a desired molecule, such as a fine chemical, in a 

microorganism such as C. glutamicum. There are a number of mechanisms by which 
the alteration of an SES protein of the invention may directly affect the yield, 
production, and/or efficiency of production of a fine chemical from a C. glutamicum 
strain incorporating such an altered protein. For example, modulation of proteins 

20 involved directly in transcription or translation {e.g. , polymerases or ribosomes) such 
that they are increased in number or in activity should increase global cellular 
transcription or translation (or rates of these processes). This increased cellular gene 
expression should include those proteins involved in fine chemical biosynthesis, so an 
increase in yield, production, or efficiency of production of one or more desired 

25 compounds may occur. Modifications to the transcriptional/translational protein 

machinery of C. glutamicum such that the regulation of these proteins is altered may 
also permit increased expression of genes involved in the production of fine chemicals. 
Modulation of the activity or number of proteins involved in polypeptide folding may 
permit an increase in the overall production of correctly folded molecules in the cell, 

30 thereby increasing the possibility that desired proteins (e.g., fine chemical biosynthetic 
proteins) are able to function properly. Further, by mutating proteins involved in 
secretion from C. glutamicum such that they are increased in number or activity, it may 
be possible to increase the secretion of a fine chemical (e.g. , an enzyme) from cells in 
fermentor culture, where it may be readily recovered. 

35 Genetic modification of the SES molecules of the invention may also result in 

indirect modulation of production of one or more fine chemicals. For example, by 
increasing the number or activity of a DNA repair or recombination protein of the 
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invention, one may increase the ability of the cell to detect and repair DNA damage. 
This should effectively increase the ability of the cell to maintain a mutated gene within 
its genome, thereby increasing the likelihood that a transgene engineered into mte C. 
glutamicum (e.g. , encoding a protein which will increase biosynthesis of a fine 
5 chemical) will not be lost during culture of the microorganism. Conversely, by 

decreasing the number or activity of one or more DNA repair or recombination proteins, 
it may be possible to increase the genetic instability of the organism. Such 
manipulations should improve the ability of the organism to be modified by mutagenesis 
without the introduced mutation being corrected. The same holds true for proteins 

1 0 involved in transposition or rearrangement of genetic elements in C. glutamicum (e.g. , 
transposons). By mutagenizing these proteins such that they are either increased or 
decreased in number or activity, it is possible to simultaneously increase or decrease the 
genetic stability of the microorganism. This has a profound impact on the ability of any 
other mutation to be introduced into C. glutamicum, and on the ability of introduced 

1 5 mutations to be retained. Transposons also offer a convenient mechanism by which 
mutagenesis of C. glutamicum may be performed; duplication of desired genes (e.g., 
fine chemical biosynthetic genes) is readily accomplished by transposon mutagenesis, as 
is disruption of undesired genes (e.g., genes encoding proteins involved in degradation 
of desired fine chemicals). 

20 By modulating one or more proteins (e.g. sigma factors) involved in the 

regulation of transcription or translation in response to particular environmental 
conditions, it may be possible to prevent the cell from slowing or stopping protein 
synthesis under unfavorable environmental conditions, such as those found in large- 
scale fermentor culture. This should lead to increased gene expression, which in turn 

25 may permit increased biosynthesis of desired fine chemicals under such conditions. 
Many such secreted proteins have functions critical for cell viability (e.g., cell surface 
proteases or receptors). An alteration of a secretory pathway such that these proteins are 
more readily transported to their extracellular location may improve the overall viability 
of the cell, and thus result in greater numbers of C. glutamicum cells capable of 

30 producing fine chemicals during large-scale culture. Further, since certain bacterial 

protein secretion pathways (e.g., the sec system) are known to participate in the insertion 
of integral membrane proteins (such as receptors, channels, pores, or transporters) into 
the membrane, the modulation of activity of proteins involved in protein secretion from 
C. glutamicum may affect the ability of the cell to excrete waste products or to import 

35 necessary metabolites. If the activity of these secretory proteins is increased, then the 
ability of the cell to produce fine chemicals may be similarly increased (due to an 
increase in the presence of transporters/channels in the membrane which may import 



ATTORNEY DOCKET NO.: BGI-127CP 

-27- 

nutrients or excrete waste products). If the activity of these proteins is decreased, then 
there may be insufficient nutrients available to support overproduction of desired 
compounds, or waste products may interfere with fine chemical biosynthesis. 

The isolated nucleic acid sequences of the invention are contained within the 
5 genome of a Corynebacterium glutamicum strain available through the American Type 
Culture Collection, given designation ATCC 13032. The nucleotide sequence of the 
isolated C. glutamicum SES DNAs and the predicted amino acid sequences of the C. 
glutamicum SES proteins are shown in Appendices A and B, respectively. 
Computational analyses were performed which classified and/or identified these 

10 nucleotide sequences as sequences which encode proteins involved in the repair or 

recombination of DNA, in the transposition of genetic material, in gene expression (i.e., 
the processes of transcription or translation), in protein folding, or in protein secretion in 
Corynebacterium glutamicum. 

The present invention also pertains to proteins which have an amino acid 

15 sequence which is substantially homologous to an amino acid sequence of Appendix B. 
As used herein, a protein which has an amino acid sequence which is substantially 
homologous to a selected amino acid sequence is least about 50% homologous to the 
selected amino acid sequence, e.g., the entire selected amino acid sequence. A protein 
which has an amino acid sequence which is substantially homologous to a selected 

20 amino acid sequence can also be least about 50-60%, preferably at least about 60-70%, 
and more preferably at least about 70-80%, 80-90%, or 90-95%, and most preferably at 
least about 96%, 97%, 98%, 99% or more homologous to the selected amino acid 
sequence. 

The SES protein or a biologically active portion or fragment thereof of the 
25 invention can participate in the repair or recombination of DNA, in the transposition of 
genetic material, in gene expression (i.e., the processes of transcription or translation), in 
protein folding, or in protein secretion in Corynebacterium glutamicum, or have one or 
more of the activities set forth in Table 1 . 

Various aspects of the invention are described in further detail in the following 
30 subsections: 

A. Isolated Nucleic Acid Molecules 

One aspect of the invention pertains to isolated nucleic acid molecules that 
encode SES polypeptides or biologically active portions thereof, as well as nucleic acid 
35 fragments sufficient for use as hybridization probes or primers for the identification or 
amplification of SES-encoding nucleic acid (e.g., SES DNA). As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic 
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DNA) and RNA molecules (e.g. , mRNA) and analogs of the DNA or RNA generated 
using nucleotide analogs. This term also encompasses untranslated sequence located at 
both the 3' and 5' ends of the coding region of the gene: at least about 100 nucleotides 
of sequence upstream from the 5' end of the coding region and at least about 20 
5 nucleotides of sequence downstream from the 3 'end of the coding region of the gene. 
The nucleic acid molecule can be single-stranded or double-stranded, but preferably is 
double-stranded DNA. An "isolated" nucleic acid molecule is one which is separated 
from other nucleic acid molecules which are present in the natural source of the nucleic 
acid. Preferably, an "isolated" nucleic acid is free of sequences which naturally flank 
10 the nucleic acid (i.e., sequences located at the 5' and 3' ends of the nucleic acid) in the 
genomic DNA of the organism from which the nucleic acid is derived. For example, in 
various embodiments, the isolated SES nucleic acid molecule can contain less than 
about 5 kb, 4kb, 3kb, 2kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which 
naturally flank the nucleic acid molecule in genomic DNA of the cell from which the 

15 nucleic acid is derived (e.g, a C. glutamicum cell). Moreover, an "isolated" nucleic acid 
molecule, such as a DNA molecule, can be substantially free of other cellular material, 
or culture medium when produced by recombinant techniques, or chemical precursors or 
other chemicals when chemically synthesized. 

A nucleic acid molecule of the present invention, e.g., a nucleic acid molecule 

20 having a nucleotide sequence of Appendix A, or a portion thereof, can be isolated using 
standard molecular biology techniques and the sequence information provided herein. 
For example, a C. glutamicum SES DNA can be isolated from a C. glutamicum library 
using all or portion of one of the sequences of Appendix A as a hybridization probe and 
standard hybridization techniques (e.g., as described in Sambrook, J., Fritsh, E. F., and 

25 Maniatis, T. Molecular Cloning: A Laboratory Manual. 2nd, ed., Cold Spring Harbor 
Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989). 
Moreover, a nucleic acid molecule encompassing all or a portion of one of the sequences 
of Appendix A can be isolated by the polymerase chain reaction using oligonucleotide 
primers designed based upon this sequence (e.g., a nucleic acid molecule encompassing 

30 all or a portion of one of the sequences of Appendix A can be isolated by the polymerase 
chain reaction using oligonucleotide primers designed based upon this same sequence of 
Appendix A). For example, mRNA can be isolated from normal endothelial cells (e.g. , 
by the guanidinium-thiocyanate extraction procedure of Chirgwin et al. (1979) 
Biochemistry 18: 5294-5299) and DNA can be prepared using reverse transcriptase (e.g., 

35 Moloney MLV reverse transcriptase, available from Gibco/BRL, Bethesda, MD; or 

AMV reverse transcriptase, available from Seikagaku America, Inc., St. Petersburg, FL). 
Synthetic oligonucleotide primers for polymerase chain reaction amplification can be 
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designed based upon one of the nucleotide sequences shown in Appendix A. A nucleic 
acid of the invention can be amplified using cDNA or, alternatively, genomic DNA, as a 
template and appropriate oligonucleotide primers according to standard PCR 
amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to an SES nucleotide sequence can be prepared by 
standard synthetic techniques, e.g., using an automated DNA synthesizer. 

In a preferred embodiment, an isolated nucleic acid molecule of the invention 
comprises one of the nucleotide sequences shown in Appendix A. The sequences of 
Appendix A correspond to the Corynebacterium glutamicum SES DNAs of the 
invention. This DNA comprises sequences encoding SES proteins (i.e., the "coding 
region", indicated in each sequence in Appendix A), as well as 5' untranslated sequences 
and 3' untranslated sequences, also indicated in Appendix A. Alternatively, the nucleic 
acid molecule can comprise only the coding region of any of the sequences in Appendix 
A. 

For the purposes of this application, it will be understood that each of the 
sequences set forth in Appendix A has an identifying RXA, RXN, or RXS number 
having the designation "RXA", "RXN", or "RXS" followed by 5 digits (i.e., 
RXA01278, RXN01559, or RXS00061). Each of these sequences comprises up to three 
parts: a 5' upstream region, a coding region, and a downstream region. Each of these 
three regions is identified by the same RXA, RXN, or RXS designation to eliminate 
confusion. The recitation "one of the sequences in Appendix A", then, refers to any of 
the sequences in Appendix A, which may be distinguished by their differing RXA, 
RXN, or RXS designations. The coding region of each of these sequences is translated 
into a corresponding amino acid sequence, which is set forth in Appendix B. The 
sequences of Appendix B are identified by the same RXA, RXN, or RXS designations 
as Appendix A, such that they can be readily correlated. For example, the amino acid 
sequences in Appendix B designated RXA01278, RXN01559, and RXS00061 are 
translations of the coding regions of the nucleotide sequence of nucleic acid molecules 
RXA01278, RXN01559, and RXS00061 respectively, in Appendix A. Each of the 
RXA, RXN, and RXS nucleotide and amino acid sequences of the invention has also 
been assigned a SEQ ID NO, as indicated in Table 1 . For example, as set forth in Table 
1, the nucleotide sequence of RXN01559 is SEQ ID NO:5, and the amino acid sequence 
of RXN01559 is SEQ ID NO:6. 

Several of the genes of the invention are "F-designated genes". An F-designated 
gene includes those genes set forth in Table 1 which have an 'F' in front of the RXA, 
RXN or RXS designation. For example, SEQ ID NO: 7, designated, as indicated on 
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Table 1, as "F RXA00935", is an F-designated gene, as are SEQ ID NOs: 9, 29, and 37 
(designated on Table 1 as "F RXA01559", "F RXA00484", and "F RXA01670", 
respectively). 

In one embodiment, the nucleic acid molecules of the present invention are not 
5 intended to include those compiled in Table 2. In the case of the dapD gene, a sequence 
for this gene was published in Wehrmann, A., et al. (1998) J. Bacteriol. 180(12): 3159- 
3165. However, the sequence obtained by the inventors of the present application is 
significantly longer than the published version. It is believed that the published version 
relied on an incorrect start codon, and thus represents only a fragment of the actual 

1 0 coding region. 

In another preferred embodiment, an isolated nucleic acid molecule of the 
invention comprises a nucleic acid molecule which is a complement of one of the 
nucleotide sequences shown in Appendix A, or a portion thereof. A nucleic acid 
molecule which is complementary to one of the nucleotide sequences shown in 

1 5 Appendix A is one which is sufficiently complementary to one of the nucleotide 
sequences shown in Appendix A such that it can hybridize to one of the nucleotide 
sequences shown in Appendix A, thereby forming a stable duplex. 

In still another preferred embodiment, an isolated nucleic acid molecule of the 
invention comprises a nucleotide sequence which is at least about 50%, 51%, 52%, 

20 53%, 54%>, 55%, 56%, 57%, 58%, 59%, or 60%, preferably at least about 61%, 62%, 
63%, 64%, 65%o, 66%, 67%, 68%, 69%, or 70%, more preferably at least about 71%, 
72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, or 80%, 81%, 82%, 83%, 84%, 85%, 
86%, 87%, 88%, 89%, or 90%, or 91%, 92%, 93%, 94%,and even more preferably at 
least about 95%, 96%, 97%, 98%, 99% or more homologous to a nucleotide sequence 

25 shown in Appendix A, or a portion thereof. Ranges and identity values intermediate to 
the above-recited ranges, (e.g., 10-90% identical or 80-95% identical) are also intended 
to be encompassed by the present invention. For example, ranges of identity values 
using a combination of any of the above values recited as upper and/or lower limits are 
intended to be included. In an additional preferred embodiment, an isolated nucleic acid 

30 molecule of the invention comprises a nucleotide sequence which hybridizes, e.g. , 
hybridizes under stringent conditions, to one of the nucleotide sequences shown in 
Appendix A, or a portion thereof. 

Moreover, the nucleic acid molecule of the invention can comprise only a 
portion of the coding region of one of the sequences in Appendix A, for example a 

35 fragment which can be used as a probe or primer or a fragment encoding a biologically 
active portion of an SES protein. The nucleotide sequences determined from the cloning 
of the SES genes from C. glutamicum allows for the generation of probes and primers 
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designed for use in identifying and/or cloning SES homologues in other cell types and 
organisms, as well as SES homologues from other Corynebacteria or related species. 
The probe/primer typically comprises substantially purified oligonucleotide. The 
oligonucleotide typically comprises a region of nucleotide sequence that hybridizes 
5 under stringent conditions to at least about 12, preferably about 25, more preferably 
about 40, 50 or 75 consecutive nucleotides of a sense strand of one of the sequences set 
forth in Appendix A, an anti-sense sequence of one of the sequences set forth in 
Appendix A, or naturally occurring mutants thereof. Primers based on a nucleotide 
sequence of Appendix A can be used in PCR reactions to clone SES homologues. 

1 0 Probes based on the SES nucleotide sequences can be used to detect transcripts or 
genomic sequences encoding the same or homologous proteins. In preferred 
embodiments, the probe further comprises a label group attached thereto, e.g. the label 
group can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co- 
factor. Such probes can be used as a part of a diagnostic test kit for identifying cells 

1 5 which misexpress an SES protein, such as by measuring a level of an SES-encoding 
nucleic acid in a sample of cells, e.g., detecting SES mRNA levels or determining 
whether a genomic SES gene has been mutated or deleted. 

In one embodiment, the nucleic acid molecule of the invention encodes a protein 
or portion thereof which includes an amino acid sequence which is sufficiently 

20 homologous to an amino acid sequence of Appendix B such that the protein or portion 
thereof maintains the ability to participate in the repair or recombination of DNA, in the 
transposition of genetic material, in gene expression {i.e., the processes of transcription 
or translation), in protein folding, or in protein secretion in Corynebacterium 
glutamicum. As used herein, the language "sufficiently homologous" refers to proteins 

25 or portions thereof which have amino acid sequences which include a minimum number 
of identical or equivalent {e.g., an amino acid residue which has a similar side chain as 
an amino acid residue in one of the sequences of Appendix B) amino acid residues to an 
amino acid sequence of Appendix B such that the protein or portion thereof is able to 
participate in the repair or recombination of DNA, in the transposition of genetic 

30 material, in gene expression {i.e. , the processes of transcription or translation), in protein 
folding, or in protein secretion in Corynebacterium glutamicum. Proteins involved in C. 
glutamicum genetic stability, gene expression, protein folding or protein secretion, as 
described herein, may play a role in the production and secretion of one or more fine 
chemicals. Examples of such activities are also described herein. Thus, "the function of 

35 an SES protein" contributes either directly or indirectly to the yield, production, and/or 
efficiency of production of one or more fine chemicals. Examples of SES protein 
activities are set forth in Table 1 . 
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In another embodiment, the protein is at least about 50-60%, preferably at least 
about 60-70%, and more preferably at least about 70-80%, 80-90%, 90-95%, and most 
preferably at least about 96%, 97%, 98%, 99% or more homologous to an entire amino 
acid sequence of Appendix B. 
5 Portions of proteins encoded by the SES nucleic acid molecules of the invention 

are preferably biologically active portions of one of the SES proteins. As used herein, 
the term "biologically active portion of an SES protein" is intended to include a portion, 
e.g. , a domain/motif, of an SES protein that participate in the repair or recombination of 
DNA, in the transposition of genetic material, in gene expression (i.e., the processes of 

1 0 transcription or translation), in protein folding, or in protein secretion in 

Corynebacterium glutamicum, or has an activity as set forth in Table 1 . To determine 
whether an SES protein or a biologically active portion thereof can participate in the 
repair or recombination of DNA, in the transposition of genetic material, in gene 
expression (i.e., the processes of transcription or translation), in protein folding, or in 

1 5 protein secretion in Corynebacterium glutamicum, an assay of enzymatic activity may 
be performed. Such assay methods are well known to those of ordinary skill in the art, as 
detailed in Example 8 of the Exemplification. 

Additional nucleic acid fragments encoding biologically active portions of an 
SES protein can be prepared by isolating a portion of one of the sequences in Appendix 

20 B, expressing the encoded portion of the SES protein or peptide (e.g. , by recombinant 
expression in vitro) and assessing the activity of the encoded portion of the SES protein 
or peptide. 

The invention further encompasses nucleic acid molecules that differ from one of 
the nucleotide sequences shown in Appendix A (and portions thereof) due to degeneracy 

25 of the genetic code and thus encode the same SES protein as that encoded by the 

nucleotide sequences shown in Appendix A. In another embodiment, an isolated nucleic 
acid molecule of the invention has a nucleotide sequence encoding a protein having an 
amino acid sequence shown in Appendix B. In a still further embodiment, the nucleic 
acid molecule of the invention encodes a full length C. glutamicum protein which is 

30 substantially homologous to an amino acid sequence of Appendix B (encoded by an 
open reading frame shown in Appendix A). 

It will be understood by one of ordinary skill in the art that in one embodiment 
the sequences of the invention are not meant to include the sequences of the prior art, 
such as those Genbank sequences set forth in Tables 2 or 4 which were available prior to 

35 the present invention. In one embodiment, the invention includes nucleotide and amino 
acid sequences having a percent identity to a nucleotide or amino acid sequence of the 
invention which is greater than that of a sequence of the prior art (e.g. , a Genbank 
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sequence (or the protein encoded by such a sequence) set forth in Tables 2 or 4). For 
example, the invention includes a nucleotide sequence which is greater than and/or at 
least 71% identical to the nucleotide sequence designated RXA01278 (SEQ ID NO: 1), a 
nucleotide sequence which is greater than and/or at least 38% identical to the nucleotide 
5 sequence designated RXA01 020 (SEQ ID NO:25), and a nucleotide sequence which is 
greater than and/or at least 54% identical to the nucleotide sequence designated 
RXA02078 (SEQ ID NO:39). One of ordinary skill in the art would be able to calculate 
the lower threshold of percent identity for any given sequence of the invention by 
examining the GAP-calculated percent identity scores set forth in Table 4 for each of the 

10 three top hits for the given sequence, and by subtracting the highest GAP-calculated 
percent identity from 1 00 percent. One of ordinary skill in the art will also appreciate 
that nucleic acid and amino acid sequences having percent identities greater than the 
lower threshold so calculated (e.g., at least 50%, 51%, 52%, 53%, 54%, 55%, 56%, 
57%, 58%, 59%, or 60%, preferably at least about 61%, 62%, 63%, 64%, 65%, 66%, 

1 5 67%, 68%, 69%, or 70%, more preferably at least about 71 %, 72%, 73%, 74%, 75%, 
76%, 77%, 78%, 79%, or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, or 
90%, or 91%, 92%, 93%, 94%, and even more preferably at least about 95%, 96%, 97%, 
98%, 99% or more identical) are also encompassed by the invention. 

In addition to the C. glutamicum SES nucleotide sequences shown in Appendix 

20 A, it will be appreciated by those of ordinary skill in the art that DNA sequence 

polymorphisms that lead to changes in the amino acid sequences of SES proteins may 
exist within a population (e.g., the C. glutamicum population). Such genetic 
polymorphism in the SES gene may exist among individuals within a population due to 
natural variation. As used herein, the terms "gene" and "recombinant gene" refer to 

25 nucleic acid molecules comprising an open reading frame encoding an SES protein, 
preferably a C. glutamicum SES protein. Such natural variations can typically result in 
1-5% variance in the nucleotide sequence of the SES gene. Any and all such nucleotide 
variations and resulting amino acid polymorphisms in SES that are the result of natural 
variation and that do not alter the functional activity of SES proteins are intended to be 

30 within the scope of the invention. 

Nucleic acid molecules corresponding to natural variants and non-C. glutamicum 
homologues of the C. glutamicum SES DNA of the invention can be isolated based on 
their homology to the C. glutamicum SES nucleic acid disclosed herein using the C. 
glutamicum DNA, or a portion thereof, as a hybridization probe according to standard 

35 hybridization techniques under stringent hybridization conditions. Accordingly, in 
another embodiment, an isolated nucleic acid molecule of the invention is at least 1 5 
nucleotides in length and hybridizes under stringent conditions to the nucleic acid 
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molecule comprising a nucleotide sequence of Appendix A. In other embodiments, the 
nucleic acid is at least 30, 50, 100, 250 or more nucleotides in length. As used herein, 
the term "hybridizes under stringent conditions" is intended to describe conditions for 
hybridization and washing under which nucleotide sequences at least 60% homologous 
5 to each other typically remain hybridized to each other. Preferably, the conditions are 
such that sequences at least about 65%, more preferably at least about 70%, and even 
more preferably at least about 75% or more homologous to each other typically remain 
hybridized to each other. Such stringent conditions are known to those of ordinary skill 
in the art and can be found in Current Protocols in Molecular Biology, John Wiley & 

10 Sons, N.Y. (1989), 6.3.1-6.3.6. A preferred, non-limiting example of stringent 

hybridization conditions are hybridization in 6X sodium chloride/sodium citrate (SSC) 
at about 45°C, followed by one or more washes in 0.2 X SSC, 0.1% SDS at 50-65°C. 
Preferably, an isolated nucleic acid molecule of the invention that hybridizes under 
stringent conditions to a sequence of Appendix A corresponds to a naturally-occurring 

15 nucleic acid molecule. As used herein, a "naturally-occurring" nucleic acid molecule 
refers to an RNA or DNA molecule having a nucleotide sequence that occurs in nature 
{e.g., encodes a natural protein). In one embodiment, the nucleic acid encodes a natural 
C. glutamicum SES protein. 

In addition to naturally-occurring variants of the SES sequence that may exist in 

20 the population, one of ordinary skill in the art will further appreciate that changes can be 
introduced by mutation into a nucleotide sequence of Appendix A, thereby leading to 
changes in the amino acid sequence of the encoded SES protein, without altering the 
functional ability of the SES protein. For example, nucleotide substitutions leading to 
amino acid substitutions at "non-essential" amino acid residues can be made in a 

25 sequence of Appendix A. A "non-essential" amino acid residue is a residue that can be 
altered from the wild-type sequence of one of the SES proteins (Appendix B) without 
altering the activity of said SES protein, whereas an "essential" amino acid residue is 
required for SES protein activity. Other amino acid residues, however, (e.g., those that 
are not conserved or only semi-conserved in the domain having SES activity) may not 

30 be essential for activity and thus are likely to be amenable to alteration without altering 
SES activity. 

Accordingly, another aspect of the invention pertains to nucleic acid molecules 
encoding SES proteins that contain changes in amino acid residues that are not essential 
for SES activity. Such SES proteins differ in amino acid sequence from a sequence 
35 contained in Appendix B yet retain at least one of the SES activities described herein. In 
one embodiment, the isolated nucleic acid molecule comprises a nucleotide sequence 
encoding a protein, wherein the protein comprises an amino acid sequence at least about 
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50% homologous to an amino acid sequence of Appendix B and is capable of 
participating in the repair or recombination of DNA, in the transposition of genetic 
material, in gene expression (i.e., the processes of transcription or translation), in protein 
folding, or in protein secretion in Corynebacterium glutamicum, or has one or more 
5 activities set forth in Table 1 . Preferably, the protein encoded by the nucleic acid 

molecule is at least about 50-60% homologous to one of the sequences in Appendix B, 
more preferably at least about 60-70% homologous to one of the sequences in Appendix 
B, even more preferably at least about 70-80%, 80-90%, 90-95% homologous to one of 
the sequences in Appendix B, and most preferably at least about 96%, 97%, 98%, or 

10 99% homologous to one of the sequences in Appendix B. 

To determine the percent homology of two amino acid sequences (e.g., one of 
the sequences of Appendix B and a mutant form thereof) or of two nucleic acids, the 
sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced in 
the sequence of one protein or nucleic acid for optimal alignment with the other protein 

15 or nucleic acid). The amino acid residues or nucleotides at corresponding amino acid 
positions or nucleotide positions are then compared. When a position in one sequence 
(e.g., one of the sequences of Appendix B) is occupied by the same amino acid residue 
or nucleotide as the corresponding position in the other sequence (e.g. , a mutant form of 
the sequence selected from Appendix B), then the molecules are homologous at that 

20 position (i.e., as used herein amino acid or nucleic acid "homology" is equivalent to 
amino acid or nucleic acid "identity"). The percent homology between the two 
sequences is a function of the number of identical positions shared by the sequences 
(i.e., % homology = # of identical positions/total # of positions x 100). 

An isolated nucleic acid molecule encoding an SES protein homologous to a 

25 protein sequence of Appendix B can be created by introducing one or more nucleotide 
substitutions, additions or deletions into a nucleotide sequence of Appendix A such that 
one or more amino acid substitutions, additions or deletions are introduced into the 
encoded protein. Mutations can be introduced into one of the sequences of Appendix A 
by standard techniques, such as site-directed mutagenesis and PCR-mediated 

30 mutagenesis. Preferably, conservative amino acid substitutions are made at one or more 
predicted non-essential amino acid residues. A "conservative amino acid substitution" is 
one in which the amino acid residue is replaced with an amino acid residue having a 
similar side chain. Families of amino acid residues having similar side chains have been 
defined in the art. These families include amino acids with basic side chains (e.g., 

35 lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), 
uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, 
tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, 
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proline, phenylalanine, methionine, tryptophan), beta-branched side chains (e.g., 
threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, 
tryptophan, histidine). Thus, a predicted nonessential amino acid residue in an SES 
protein is preferably replaced with another amino acid residue from the same side chain 
5 family. Alternatively, in another embodiment, mutations can be introduced randomly 
along all or part of an SES coding sequence, such as by saturation mutagenesis, and the 
resultant mutants can be screened for an SES activity described herein to identify 
mutants that retain SES activity. Following mutagenesis of one of the sequences of 
Appendix A, the encoded protein can be expressed recombinantly and the activity of the 

10 protein can be determined using, for example, assays described herein (see Example 8 of 
the Exemplification). 

In addition to the nucleic acid molecules encoding SES proteins described above, 
another aspect of the invention pertains to isolated nucleic acid molecules which are 
antisense thereto. An "antisense" nucleic acid comprises a nucleotide sequence which is 

15 complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the 
coding strand of a double-stranded DNA molecule or complementary to an mRNA 
sequence. Accordingly, an antisense nucleic acid can hydrogen bond to a sense nucleic 
acid. The antisense nucleic acid can be complementary to an entire SES coding strand, 
or to only a portion thereof. In one embodiment, an antisense nucleic acid molecule is 

20 antisense to a "coding region" of the coding strand of a nucleotide sequence encoding an 
SES protein. The term "coding region" refers to the region of the nucleotide sequence 
comprising codons which are translated into amino acid residues (e.g., the entire coding 
region of SEQ ID NO. 1 (RXA01278) comprises nucleotides 1 to 2127). In another 
embodiment, the antisense nucleic acid molecule is antisense to a "noncoding region" of 

25 the coding strand of a nucleotide sequence encoding SES. The term "noncoding region" 
refers to 5' and 3' sequences which flank the coding region that are not translated into 
amino acids (i.e., also referred to as 5' and 3' untranslated regions). 

Given the coding strand sequences encoding SES disclosed herein (e.g., the 
sequences set forth in Appendix A), antisense nucleic acids of the invention can be 

30 designed according to the rules of Watson and Crick base pairing. The antisense nucleic 
acid molecule can be complementary to the entire coding region of SES mRNA, but 
more preferably is an oligonucleotide which is antisense to only a portion of the coding 
or noncoding region of SES mRNA. For example, the antisense oligonucleotide can be 
complementary to the region surrounding the translation start site of SES mRNA. An 

35 antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 
50 nucleotides in length. An antisense nucleic acid of the invention can be constructed 
using chemical synthesis and enzymatic ligation reactions using procedures known in 
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the art. For example, an antisense nucleic acid (e.g. , an antisense oligonucleotide) can 
be chemically synthesized using naturally occurring nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase 
the physical stability of the duplex formed between the antisense and sense nucleic 
5 acids, e.g. , phosphorothioate derivatives and acridine substituted nucleotides can be 
used. Examples of modified nucleotides which can be used to generate the antisense 
nucleic acid include 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, 
hypoxanthine, xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5- 
carboxymethylaminomethyl-2-thiouridine, 5-carboxymethylaminomethyluracil, 

10 dihydrouracil, beta-D-galactosylqueosine, inosine, N6-isopentenyladenine, 1- 
methylguanine, 1-methylinosine, 2,2-dimethylguanine, 2-methyladenine, 2- 
mefhylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-methylguanine, 5- 
methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, beta-D- 
mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6- 

1 5 isopentenyladenine, uracil-5-oxy acetic acid (v), wybutoxosine, pseudouracil, queosine, 
2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, uracil-5- 
oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 3-(3- 
amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into 

20 which a nucleic acid has been subcloned in an antisense orientation (i.e. , RNA 

transcribed from the inserted nucleic acid will be of an antisense orientation to a target 
nucleic acid of interest, described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered 
to a cell or generated in situ such that they hybridize with or bind to cellular mRNA 

25 and/or genomic DNA encoding an SES protein to thereby inhibit expression of the 

protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the 
case of an antisense nucleic acid molecule which binds to DNA duplexes, through 
specific interactions in the major groove of the double helix. The antisense molecule can 

30 be modified such that it specifically binds to a receptor or an antigen expressed on a 
selected cell surface, e.g., by linking the antisense nucleic acid molecule to a peptide or 
an antibody which binds to a cell surface receptor or antigen. The antisense nucleic acid 
molecule can also be delivered to cells using the vectors described herein. To achieve 
sufficient intracellular concentrations of the antisense molecules, vector constructs in 

35 which the antisense nucleic acid molecule is placed under the control of a strong 
prokaryotic, viral, or eukaryotic promoter are preferred. 
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In yet another embodiment, the antisense nucleic acid molecule of the invention 
is an a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms 
specific double-stranded hybrids with complementary RNA in which, contrary to the 
usual p-units, the strands run parallel to each other (Gaultier et a/. (1987) Nucleic Acids. 
5 Res. 15:6625-6641). The antisense nucleic acid molecule can also comprise a 2'-o- 
methy lribonucleotide (Inoue et al. ( 1 987) Nucleic A cids Res. 1 5 : 6 1 3 1 -6 1 4 8) or a 
chimeric RNA-DNA analogue (Inoue et «/.(1987) FEBS Lett. 215:327-330). 

In still another embodiment, an antisense nucleic acid of the invention is a 
ribo2yme. Ribozymes are catalytic RNA molecules with ribonuclease activity which are 

10 capable of cleaving a single-stranded nucleic acid, such as an mRNA, to which they 
have a complementary region. Thus, ribozymes (e.g. , hammerhead ribozymes 
(described in Haselhoff and Gerlach (1988) Nature 334:585-591)) can be used to 
catalytically cleave SES mRNA transcripts to thereby inhibit translation of SES mRNA. 
A ribozyme having specificity for an SES-encoding nucleic acid can be designed based 

1 5 upon the nucleotide sequence of an SES DNA disclosed herein (i.e. , SEQ ID NO. 1 
(RXA01278 in Appendix A)). For example, a derivative of a Tetrahymena L-19 IVS 
RNA can be constructed in which the nucleotide sequence of the active site is 
complementary to the nucleotide sequence to be cleaved in an SES-encoding mRNA. 
See, e.g., Cech et a/.U.S. Patent No. 4,987,071 and Cech etal.U.S. Patent No. 

20 5,11 6,742. Alternatively, SES mRNA can be used to select a catalytic RNA having a 
specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel, D. and 
Szostak, J. W. ( 1 993 ) Science 261:1411-1418. 

Alternatively, SES gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of an SES nucleotide sequence (e.g., 

25 an SES promoter and/or enhancers) to form triple helical structures that prevent 

transcription of an SES gene in target cells. See generally, Helene, C. (1991) Anticancer 
DrugDes. 6(6):569-84; Helene, C. et al. (1 992) Ann. N.Y.Acad. Sci. 660:27-36; and 
Maher, L.J. (1992) Bioassays 14(12):807-15. 

30 B. Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression 
vectors, containing a nucleic acid encoding an SES protein (or a portion thereof). As 
used herein, the term "vector" refers to a nucleic acid molecule capable of transporting 
another nucleic acid to which it has been linked. One type of vector is a "plasmid", 

35 which refers to a circular double stranded DNA loop into which additional DNA 

segments can be ligated. Another type of vector is a viral vector, wherein additional 
DNA segments can be ligated into the viral genome. Certain vectors are capable of 
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autonomous replication in a host cell into which they are introduced (e.g. , bacterial 
vectors having a bacterial origin of replication and episomal mammalian vectors). Other 
vectors (e.g., non-episomal mammalian vectors) are integrated into the genome of a host 
cell upon introduction into the host cell, and thereby are replicated along with the host 
5 genome. Moreover, certain vectors are capable of directing the expression of genes to 
which they are operatively linked. Such vectors are referred to herein as "expression 
vectors". In general, expression vectors of utility in recombinant DNA techniques are 
often in the form of plasmids. In the present specification, "plasmid" and "vector" can 
be used interchangeably as the plasmid is the most commonly used form of vector. 

10 However, the invention is intended to include such other forms of expression vectors, 
such as viral vectors (e.g., replication defective retroviruses, adenoviruses and adeno- 
associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of 
the invention in a form suitable for expression of the nucleic acid in a host cell, which 

1 5 means that the recombinant expression vectors include one or more regulatory 

sequences, selected on the basis of the host cells to be used for expression, which are 
operatively linked to the nucleic acid sequence to be expressed. Within a recombinant 
expression vector, "operably linked" is intended to mean that the nucleotide sequence of 
interest is linked to the regulatory sequence(s) in a manner which allows for expression 

20 of the nucleotide sequence (e.g., in an in vitro transcription/translation system or in a 
host cell when the vector is introduced into the host cell). The term "regulatory 
sequence" is intended to include promoters, enhancers and other expression control 
elements (e.g., polyadenylation signals). Such regulatory sequences are described, for 
example, in Goeddel; Gene Expression Technology: Methods in Enzymology 185, 

25 Academic Press, San Diego, CA (1990). Regulatory sequences include those which 
direct constitutive expression of a nucleotide sequence in many types of host cell and 
those which direct expression of the nucleotide sequence only in certain host cells. 
Preferred regulatory sequences are, for example, promoters such as cos-, tac-, trp-, tet-, 
trp-tet-, lpp-, lac-, lpp-lac-, lacl q -, T7-, T5-, T3-, gal-, trc-, ara-, SP6-, amy, SP02, X-¥ R - 

30 or A, P L , which are used preferably in bacteria. Additional regulatory sequences are, for 
example, promoters from yeasts and fungi, such as ADC1, MFa, AC, P-60, CYC1, 
GAPDH, TEF, rp28, ADH, promoters from plants such as CaMV/35S, SSU, OCS, lib4, 
usp, STLS 1 , B33, nos or ubiquitin- or phaseolin-promoters. It is also possible to use 
artificial promoters. It will be appreciated by one of ordinary skill in the art that the 

35 design of the expression vector can depend on such factors as the choice of the host cell 
to be transformed, the level of expression of protein desired, etc. The expression vectors 
of the invention can be introduced into host cells to thereby produce proteins or 
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peptides, including fusion proteins or peptides, encoded by nucleic acids as described 
herein (e.g., SES proteins, mutant forms of SES proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for 
expression of SES proteins in prokaryotic or eukaryotic cells. For example, SES genes 
5 can be expressed in bacterial cells such as C. glutamicum, insect cells (using baculovirus 
expression vectors), yeast and other fungal cells (see Romanos, M.A. et al. (1992) 
"Foreign gene expression in yeast: a review", Yeast 8: 423-488; van den Hondel, 

C. A.M.J.J. et a/.(1991) "Heterologous gene expression in filamentous fungi" in: More 
Gene Manipulations in Fungi, J.W. Bennet & L.L. Lasure, eds., p. 396-428: Academic 

10 Press: San Diego; and van den Hondel, C.A.M.J.J. & Punt, P.J. (1991) "Gene transfer 
systems and vector development for filamentous fungi, in: Applied Molecular Genetics 
of Fungi, Peberdy, J.F. et al, eds., p. 1-28, Cambridge University Press: Cambridge), 
algae and multicellular plant cells (see Schmidt, R. and Willmitzer, L. (1988) High 
efficiency Agrobacterium tumefaciens -mediated transformation of Arabidopsis 

1 5 thaliana leaf and cotyledon explants" Plant Cell Rep. : 5 83 -586), or mammalian cells. 
Suitable host cells are discussed further in Goeddel, Gene Expression Technology: 
Methods in Enzymology 185, Academic Press, San Diego, CA (1990). Alternatively, the 
recombinant expression vector can be transcribed and translated in vitro, for example 
using T7 promoter regulatory sequences and T7 polymerase. 

20 Expression of proteins in prokaryotes is most often carried out with vectors 

containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein 
encoded therein, usually to the amino terminus of the recombinant protein but also to the 
C-terminus or fused within suitable regions in the proteins. Such fusion vectors 

25 typically serve three purposes: 1) to increase expression of recombinant protein; 2) to 
increase the solubility of the recombinant protein; and 3) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion 
expression vectors, a proteolytic cleavage site is introduced at the junction of the fusion 
moiety and the recombinant protein to enable separation of the recombinant protein 

30 from the fusion moiety subsequent to purification of the fusion protein. Such enzymes, 
and their cognate recognition sequences, include Factor Xa, thrombin and enterokinase. 
Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; Smith, 

D. B. and Johnson, K.S. (1988) Gene 67:31-40), pMAL (New England Biolabs, Beverly, 
MA) and pRIT5 (Pharmacia, Piscataway, NJ) which fuse glutathione S-transferase 

35 (GST), maltose E binding protein, or protein A, respectively, to the target recombinant 
protein. In one embodiment, the coding sequence of the SES protein is cloned into a 
pGEX expression vector to create a vector encoding a fusion protein comprising, from 
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the N-terminus to the C -terminus, GST-thrombin cleavage site-X protein. The fusion 
protein can be purified by affinity chromatography using glutathione-agarose resin. 
Recombinant SES protein unfused to GST can be recovered by cleavage of the fusion 
protein with thrombin. 
5 Examples of suitable inducible non-fusion E. coli expression vectors include 

pTrc (Amann et al., (1988) Gene 69:301-315) pLG338, pACYC184, pBR322, pUC18, 
pUC19, pKC30, pRep4, pHSl, pHS2, pPLc236, pMBL24, pLG200, pUR290, pIN- 
III 1 13-B1, Xgtl 1, pBdCl, and pET 1 Id (Studier et al, Gene Expression Technology: 
Methods in Enzymology 185, Academic Press, San Diego, California (1990) 60-89; and 

10 Pouwels et al, eds. (1985) Cloning Vectors. Elsevier: New York IBSN 0 444 904018). 
Target gene expression from the pTrc vector relies on host RNA polymerase 
transcription from a hybrid trp-lac fusion promoter. Target gene expression from the 
pET lid vector relies on transcription from a T7 gnlO-lac fusion promoter mediated by 
a coexpressed viral RNA polymerase (T7 gnl). This viral polymerase is supplied by 

1 5 host strains BL2 1 (DE3) or HMS 1 74(DE3) from a resident X prophage harboring a T7 
gnl gene under the transcriptional control of the lacUV 5 promoter. For transformation 
of other varieties of bacteria, appropriate vectors may be selected. For example, the 
plasmids pIJlOl, pIJ364, pIJ702 and pIJ361 are known to be useful in transforming 
Streptomyces, while plasmids pUBl 10, pC194, or pBD214 are suited for transformation 

20 of Bacillus species. Several plasmids of use in the transfer of genetic information into 
Corynebacterium include pHM1519, pBLl, pSA77, or pAJ667 (Pouwels et al, eds. 
(1985) Cloning Vectors. Elsevier: New York IBSN 0 444 90401 8).One strategy to 
maximize recombinant protein expression is to express the protein in a host bacteria 
with an impaired capacity to proteolytically cleave the recombinant protein (Gottesman, 

25 S., Gene Expression Technology: Methods in Enzymology 185, Academic Press, San 
Diego, California (1990) 1 19-128). Another strategy is to alter the nucleic acid 
sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid are those preferentially utilized in the bacterium 
chosen for expression, such as C. glutamicum (Wada et al. (1992) Nucleic Acids Res. 20: 

30 2111-2118). Such alteration of nucleic acid sequences of the invention can be carried 
out by standard DNA synthesis techniques. 

In another embodiment, the SES protein expression vector is a yeast expression 
vector. Examples of vectors for expression in yeast S cerevisiae include p Yep Seel 
(Baldari, et al., (1987) EmboJ. 6:229-234, 2 u, pAG-1, Yep6, Yepl3, pEMBLYe23, 

35 pMFa (Kurjan and Herskowitz, (1 982) Cell 30:933-943), pJRY88 (Schultz et al., (1 987) 
Gene 54:1 13-123), and pYES2 (Invitrogen Corporation, San Diego, CA). Vectors and 
methods for the construction of vectors appropriate for use in other fungi, such as the 
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filamentous fungi, include those detailed in: van den Hondel, C.A.M.J.J. & Punt, P.J. 
(1991) "Gene transfer systems and vector development for filamentous fungi, in: 
Applied Molecular Genetics of Fungi, J.F. Peberdy, et al., eds., p. 1-28, Cambridge 
University Press: Cambridge, and Pouwels et al, eds. (1985) Cloning Vectors. Elsevier: 
5 New York (IBSN 0 444 90401 8). 

Alternatively, the SES proteins of the invention can be expressed in insect cells 
using baculovirus expression vectors. Baculovirus vectors available for expression of 
proteins in cultured insect cells {e.g., Sf 9 cells) include the pAc series (Smith et 
al. (1983) Mol. Cell Biol. 3:2156-2165) and the pVL series (Lucklow and Summers 

10 (1989) Virology 170:31-39). 

In another embodiment, the SES proteins of the invention may be expressed in 
unicellular plant cells (such as algae) or in plant cells from higher plants {e.g., the 
spermatophytes, such as crop plants). Examples of plant expression vectors include 
those detailed in: Becker, D., Kemper, E., Schell, J. and Masterson, R. (1992) "New 

1 5 plant binary vectors with selectable markers located proximal to the left border", Plant 
Mol. Biol. 20: 1195-1197; and Bevan, M.W. (1984) "Binary Agrobacterium vectors for 
plant transformation", Nucl. Acid. Res. 12: 871 1-8721, and include pLGV23, pGHlac+, 
pBIN19, pAK2004, and pDH51 (Pouwels et al, eds. (1985) Cloning Vectors. Elsevier: 
New York IBSN 0 444 90401 8). 

20 In yet another embodiment, a nucleic acid of the invention is expressed in 

mammalian cells using a mammalian expression vector. Examples of mammalian 
expression vectors include pCDM8 (Seed, B. (1987) Nature 329:840) and pMT2PC 
(Kaufman et a/.(1987) EMBOJ. 6:187-195). When used in mammalian cells, the 
expression vector's control functions are often provided by viral regulatory elements. 

25 For example, commonly used promoters are derived from polyoma, Adenovirus 2, 
cytomegalovirus and Simian Virus 40. For other suitable expression systems for both 
prokaryotic and eukaryotic cells see chapters 16 and 17 of Sambrook, J., Fritsh, E. F., 
and Maniatis, T. Molecular Cloning: A Laboratory Manual. 2nd, ed, Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 

30 1989. 

In another embodiment, the recombinant mammalian expression vector is 
capable of directing expression of the nucleic acid preferentially in a particular cell type 
(e.g., tissue-specific regulatory elements are used to express the nucleic acid). Tissue- 
specific regulatory elements are known in the art. Non-limiting examples of suitable 
35 tissue-specific promoters include the albumin promoter (liver-specific; Pinkert et 
#/.(1987) Genes Dev. 1:268-277), lymphoid-specific promoters (Calame and Eaton 
(1988) Adv. Immunol. 43:235-275), in particular promoters of T cell receptors (Winoto 
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and Baltimore (1989) EMBOJ. 8:729-733) and immunoglobulins (Banerji et o/.(1983) 
Cell 33:729-740; Queen and Baltimore (1983) Cell 33:741-748), neuron-specific 
promoters {e.g., the neurofilament promoter; Byrne and Ruddle (1989) PNAS 86:5473- 
5477), pancreas-specific promoters (Edlund et a/.(1985) Science 230:912-916), and 
5 mammary gland-specific promoters {e.g. , milk whey promoter; U.S. Patent No. 
4,873,316 and European Application Publication No. 264,166). Developmentally- 
regulated promoters are also encompassed, for example the murine hox promoters 
(Kessel and Grass (1990) Science 249:374-379) and the a-fetoprotein promoter 
(Campes and Tilghman (1989) Genes Dev. 3:537-546). 

1 0 The invention further provides a recombinant expression vector comprising a 

DNA molecule of the invention cloned into the expression vector in an antisense 
orientation. That is, the DNA molecule is operatively linked to a regulatory sequence in 
a manner which allows for expression (by transcription of the DNA molecule) of an 
RNA molecule which is antisense to SES mRNA. Regulatory sequences operatively 

1 5 linked to a nucleic acid cloned in the antisense orientation can be chosen which direct 
the continuous expression of the antisense RNA molecule in a variety of cell types, for 
instance viral promoters and/or enhancers, or regulatory sequences can be chosen which 
direct constitutive, tissue specific or cell type specific expression of antisense RNA. 
The antisense expression vector can be in the form of a recombinant plasmid, phagemid 

20 or attenuated virus in which antisense nucleic acids are produced under the control of a 
high efficiency regulatory region, the activity of which can be determined by the cell 
type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see Weintraub, H. et al., Antisense RNA as a 
molecular tool for genetic analysis, Reviews - Trends in Genetics, Vol. 1(1) (1986). 

25 Another aspect of the invention pertains to host cells into which a recombinant 

expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such 
terms refer not only to the particular subject cell but to the progeny or potential progeny 
of such a cell. Because certain modifications may occur in succeeding generations due 

30 to either mutation or environmental influences, such progeny may not, in fact, be 
identical to the parent cell, but are still included within the scope of the term as used 
herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, an SES 
protein can be expressed in bacterial cells such as C. glutamicum, insect cells, yeast or 
35 mammalian cells (such as Chinese hamster ovary cells (CHO) or COS cells). Other 
suitable host cells are known to one of ordinary skill in the art. Microorganisms related 
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to Corynebacterium glutamicum which may be conveniently used as host cells for the 
nucleic acid and protein molecules of the invention are set forth in Table 3. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via 
conventional transformation or transfection techniques. As used herein, the terms 
5 "transformation" and "transfection", "conjugation" and "transduction" are intended to 
refer to a variety of art-recognized techniques for introducing foreign nucleic acid {e.g., 
linear DNA or RNA (e.g. , a linearized vector or a gene construct alone without a vector) 
or nucleic acid in the form of a vector (e.g., a plasmid, phage, phasmid, phagemid, 
transposon or other DNA) into a host cell, including calcium phosphate or calcium 

10 chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, natural 
competence, chemical-mediated transfer, or electroporation. Suitable methods for 
transforming or transfecting host cells can be found in Sambrook, et al. (Molecular 
Cloning: A Laboratory Manual. 2nd, ed, Cold Spring Harbor Laboratory Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, NY, 1989), and other laboratory manuals. 

1 5 For stable transfection of mammalian cells, it is known that, depending upon the 

expression vector and transfection technique used, only a small fraction of cells may 
integrate the foreign DNA into their genome. In order to identify and select these 
integrants, a gene that encodes a selectable marker (e.g., resistance to antibiotics) is 
generally introduced into the host cells along with the gene of interest. Preferred 

20 selectable markers include those which confer resistance to drugs, such as G41 8, 
hygromycin and methotrexate. Nucleic acid encoding a selectable marker can be 
introduced into a host cell on the same vector as that encoding an SES protein or can be 
introduced on a separate vector. Cells stably transfected with the introduced nucleic 
acid can be identified by, for example, drug selection (e.g., cells that have incorporated 

25 the selectable marker gene will survive, while the other cells die). 

To create a homologous recombinant microorganism, a vector is prepared which 
contains at least a portion of an SES gene into which a deletion, addition or substitution 
has been introduced to thereby alter, e.g., functionally disrupt, the SES gene. 
Preferably, this SES gene is a Corynebacterium glutamicum SES gene, but it can be a 

30 homologue from a related' bacterium or even from a mammalian, yeast, or insect source. 
In a preferred embodiment, the vector is designed such that, upon homologous 
recombination, the endogenous SES gene is functionally disrupted (i.e., no longer 
encodes a functional protein; also referred to as a "knock out" vector). Alternatively, 
the vector can be designed such that, upon homologous recombination, the endogenous 

35 SES gene is mutated or otherwise altered but still encodes functional protein (e.g., the 
upstream regulatory region can be altered to thereby alter the expression of the 
endogenous SES protein). In the homologous recombination vector, the altered portion 
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of the SES gene is flanked at its 5' and 3' ends by additional nucleic acid of the SES 
gene to allow for homologous recombination to occur between the exogenous SES gene 
carried by the vector and an endogenous SES gene in a microorganism. The additional 
flanking SES nucleic acid is of sufficient length for successful homologous 
5 recombination with the endogenous gene. Typically, several kilobases of flanking DNA 
(both at the 5' and 3' ends) are included in the vector (see e.g., Thomas, K.R., and 
Capecchi, M.R. (1987) Cell 51: 503 for a description of homologous recombination 
vectors). The vector is introduced into a microorganism (e.g., by electroporation) and 
cells in which the introduced SES gene has homologously recombined with the 

10 endogenous SES gene are selected, using art-known techniques. 

In another embodiment, recombinant microorganisms can be produced which 
contain selected systems which allow for regulated expression of the introduced gene. 
For example, inclusion of an SES gene on a vector placing it under control of the lac 
operon permits expression of the SES gene only in the presence of IPTG. Such 

1 5 regulatory systems are well known in the art. 

In another embodiment, an endogenous SES gene in a host cell is disrupted (e.g. , 
by homologous recombination or other genetic means known in the art) such that 
expression of its protein product does not occur. In another embodiment, an endogenous 
or introduced SES gene in a host cell has been altered by one or more point mutations, 

20 deletions, or inversions, but still encodes a functional SES protein. In still another 
embodiment, one or more of the regulatory regions (e.g., a promoter, repressor, or 
inducer) of an SES gene in a microorganism has been altered (e.g. , by deletion, 
truncation, inversion, or point mutation) such that the expression of the SES gene is 
modulated. One of ordinary skill in the art will appreciate that host cells containing 

25 more than one of the described SES gene and protein modifications may be readily 

produced using the methods of the invention, and are meant to be included in the present 
invention. 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in 
culture, can be used to produce (i.e., express) an SES protein. Accordingly, the 

30 invention further provides methods for producing SES proteins using the host cells of 
the invention. In one embodiment, the method comprises culturing the host cell of 
invention (into which a recombinant expression vector encoding an SES protein has 
been introduced, or into which genome has been introduced a gene encoding a wild-type 
or altered SES protein) in a suitable medium until SES protein is produced. In another 

35 embodiment, the method further comprises isolating SES proteins from the medium or 
the host cell. 
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C. Isolated SES Proteins 

Another aspect of the invention pertains to isolated SES proteins, and 
biologically active portions thereof. An "isolated" or "purified" protein or biologically 
active portion thereof is substantially free of cellular material when produced by 
5 recombinant DNA techniques, or chemical precursors or other chemicals when 

chemically synthesized. The language "substantially free of cellular material" includes 
preparations of SES protein in which the protein is separated from cellular components 
of the cells in which it is naturally or recombinantly produced. In one embodiment, the 
language "substantially free of cellular material" includes preparations of SES protein 

1 0 having less than about 30% (by dry weight) of non-SES protein (also referred to herein 
as a "contaminating protein"), more preferably less than about 20% of non-SES protein, 
still more preferably less than about 10% of non-SES protein, and most preferably less 
than about 5% non-SES protein. When the SES protein or biologically active portion 
thereof is recombinantly produced, it is also preferably substantially free of culture 

15 medium, i.e. , culture medium represents less than about 20%, more preferably less than 
about 10%), and most preferably less than about 5% of the volume of the protein 
preparation. The language "substantially free of chemical precursors or other 
chemicals" includes preparations of SES protein in which the protein is separated from 
chemical precursors or other chemicals which are involved in the synthesis of the 

20 protein. In one embodiment, the language "substantially free of chemical precursors or 
other chemicals" includes preparations of SES protein having less than about 30% (by 
dry weight) of chemical precursors or non-SES chemicals, more preferably less than 
about 20% chemical precursors or non-SES chemicals, still more preferably less than 
about 10% chemical precursors or non-SES chemicals, and most preferably less than 

25 about 5% chemical precursors or non-SES chemicals. In preferred embodiments, 

isolated proteins or biologically active portions thereof lack contaminating proteins from 
the same organism from which the SES protein is derived. Typically, such proteins are 
produced by recombinant expression of, for example, a C. glutamicum SES protein in a 
microorganism such as C. glutamicum. 

30 An isolated SES protein or a portion thereof of the invention can participate in 

the repair or recombination of DNA, in the transposition of genetic material, in gene 
expression {i.e., the processes of transcription or translation), in protein folding, or in 
protein secretion in Corynebacterium glutamicum, or has one or more of the activities 
set forth in Table 1 . In preferred embodiments, the protein or portion thereof comprises 

35 an amino acid sequence which is sufficiently homologous to an amino acid sequence of 
Appendix B such that the protein or portion thereof maintains the ability to participate in 
the repair or recombination of DNA, in the transposition of genetic material, in gene 
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expression (i.e., the processes of transcription or translation), in protein folding, or in 
protein secretion in Corynebacterium glutamicum. The portion of the protein is 
preferably a biologically active portion as described herein. In another preferred 
embodiment, an SES protein of the invention has an amino acid sequence shown in 
5 Appendix B. In yet another preferred embodiment, the SES protein has an amino acid 
sequence which is encoded by a nucleotide sequence which hybridizes, e.g., hybridizes 
under stringent conditions, to a nucleotide sequence of Appendix A. In still another 
preferred embodiment, the SES protein has an amino acid sequence which is encoded by 
. a nucleotide sequence that is at least about 50%, 51%, 52%, 53%, 54%, 55%, 56%, 

1 0 57%, 58%, 59%, or 60%, preferably at least about 61%, 62%, 63%, 64%, 65%, 66%, 
67%, 68%, 69%, or 70%, more preferably at least about 71%, 72%, 73%, 74%, 75%, 
76%, 77%, 78%, 79%, or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, or 
90%>, or 91%, 92%, 93%, 94%, and even more preferably at least about 95%, 96%, 97%, 
98%>, 99%) or more homologous to one of the nucleic acid sequences of Appendix A, or 

1 5 a portion thereof. Ranges and identity values intermediate to the above-recited values, 
(e.g., 70-90% identical or 80-95% identical) are also intended to be encompassed by the 
present invention. For example, ranges of identity values using a combination of any of 
the above values recited as upper and/or lower limits are intended to be included. The 
preferred SES proteins of the present invention also preferably possess at least one of 

20 the SES activities described herein. For example, a preferred SES protein of the present 
invention includes an amino acid sequence encoded by a nucleotide sequence which 
hybridizes, e.g., hybridizes under stringent conditions, to a nucleotide sequence of 
Appendix A, and which can participate in the repair or recombination of DNA, in the 
transposition of genetic material, in gene expression (i.e., the processes of transcription 

25 or translation), in protein folding, or in protein secretion in Corynebacterium 
glutamicum, or which has one or more of the activities set forth in Table 1 . 

In other embodiments, the SES protein is substantially homologous to an amino 
acid sequence of Appendix B and retains the functional activity of the protein of one of 
the sequences of Appendix B yet differs in amino acid sequence due to natural variation 

30 or mutagenesis, as described in detail in subsection I above. Accordingly, in another 
embodiment, the SES protein is a protein which comprises an amino acid sequence 
which is at least about 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, or 
60%, preferably at least about 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, or 
70%, more preferably at least about 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, 

35 or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, or 90%, or 91%, 92%, 

93%, 94%, and even more preferably at least about 95%, 96%, 97%, 98%, 99% or more 
homologous to an entire amino acid sequence of Appendix B and which has at least one 
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of the SES activities described herein. Ranges and identity values intermediate to the 
above-recited values, (e.g., 70-90% identical or 80-95% identical) are also intended to 
be encompassed by the present invention. For example, ranges of identity values using a 
combination of any of the above values recited as upper and/or lower limits are intended 
5 to be included. In another embodiment, the invention pertains to a full length C. 

glutamicum protein which is substantially homologous to an entire amino acid sequence 
of Appendix B. 

Biologically active portions of an SES protein include peptides comprising 
amino acid sequences derived from the amino acid sequence of an SES protein, e.g., the 

10 an amino acid sequence shown in Appendix B or the amino acid sequence of a protein 
homologous to an SES protein, which include fewer amino acids than a full length SES 
protein or the full length protein which is homologous to an SES protein, and exhibit at 
least one activity of an SES protein. Typically, biologically active portions (peptides, 
e.g., peptides which are, for example, 5, 10, 15, 20, 30, 35, 36, 37, 38, 39, 40, 50, 100 or 

15 more amino acids in length) comprise a domain or motif with at least one activity of an 
SES protein. Moreover, other biologically active portions, in which other regions of the 
protein are deleted, can be prepared by recombinant techniques and evaluated for one or 
more of the activities described herein. Preferably, the biologically active portions of an 
SES protein include one or more selected domains/motifs or portions thereof having 

20 biological activity. 

SES proteins are preferably produced by recombinant DNA techniques. For 
example, a nucleic acid molecule encoding the protein is cloned into an expression 
vector (as described above), the expression vector is introduced into a host cell (as 
described above) and the SES protein is expressed in the host cell. The SES protein can 

25 then be isolated from the cells by an appropriate purification scheme using standard 

protein purification techniques. Alternative to recombinant expression, an SES protein, 
polypeptide, or peptide can be synthesized chemically using standard peptide synthesis 
techniques. Moreover, native SES protein can be isolated from cells (e.g., endothelial 
cells), for example using an anti-SES antibody, which can be produced by standard 

30 techniques utilizing an SES protein or fragment thereof of this invention. 

The invention also provides SES chimeric or fusion proteins. As used herein, an 
SES "chimeric protein" or "fusion protein" comprises an SES polypeptide operatively 
linked to a non-SES polypeptide. An "SES polypeptide" refers to a polypeptide having 
an amino acid sequence corresponding to an SES protein, whereas a "non-SES 

35 polypeptide" refers to a polypeptide having an amino acid sequence corresponding to a 
protein which is not substantially homologous to the SES protein, e.g., a protein which 
is different from the SES protein and which is derived from the same or a different 
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organism. Within the fusion protein, the term "operatively linked" is intended to 
indicate that the SES polypeptide and the non-SES polypeptide are fused in-frame to 
each other. The non-SES polypeptide can be fused to the N-terminus or C-terminus of 
the SES polypeptide. For example, in one embodiment the fusion protein is a GST-SES 
5 fusion protein in which the SES sequences are fused to the C-terminus of the GST 
sequences. Such fusion proteins can facilitate the purification of recombinant SES 
proteins. In another embodiment, the fusion protein is an SES protein containing a 
heterologous signal sequence at its N-terminus. In certain host cells (e.g., mammalian 
host cells), expression and/or secretion of an SES protein can be increased through use 

10 of a heterologous signal sequence. 

Preferably, an SES chimeric or fusion protein of the invention is produced by 
standard recombinant DNA techniques. For example, DNA fragments coding for the 
different polypeptide sequences are ligated together in-frame in accordance with 
conventional techniques, for example by employing blunt-ended or stagger-ended 

1 5 termini for ligation, restriction enzyme digestion to provide for appropriate termini, 
filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to avoid 
undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene 
can be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PCR amplification of gene fragments can be carried out using anchor 

20 primers which give rise to complementary overhangs between two consecutive gene 
fragments which can subsequently be annealed and reamplified to generate a chimeric 
gene sequence (see, for example, Current Protocols in Molecular Biology, eds. Ausubel 
et al. John Wiley & Sons: 1992). Moreover, many expression vectors are commercially 
available that already encode a fusion moiety (e.g., a GST polypeptide). An SES- 

25 encoding nucleic acid can be cloned into such an expression vector such that the fusion 
moiety is linked in-frame to the SES protein. 

Homologues of the SES protein can be generated by mutagenesis, e.g., discrete 
point mutation or truncation of the SES protein. As used herein, the term "homologue" 
refers to a variant form of the SES protein which acts as an agonist or antagonist of the 

30 activity of the SES protein. An agonist of the SES protein can retain substantially the 
same, or a subset, of the biological activities of the SES protein. An antagonist of the 
SES protein can inhibit one or more of the activities of the naturally occurring form of 
the SES protein, by, for example, competitively binding to a downstream or upstream 
member of a biochemical cascade which includes the SES protein, by binding to a target 

35 molecule with which the SES protein interacts, such that no function interaction is 
possible, or by binding directly to the SES protein and inhibiting its normal activity. 
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In an alternative embodiment, homologues of the SES protein can be identified 
by screening combinatorial libraries of mutants, e.g. , truncation mutants, of the SES 
protein for SES protein agonist or antagonist activity. In one embodiment, a variegated 
library of SES variants is generated by combinatorial mutagenesis at the nucleic acid 
5 level and is encoded by a variegated gene library. A variegated library of SES variants 
can be produced by, for example, enzymatically ligating a mixture of synthetic 
oligonucleotides into gene sequences such that a degenerate set of potential SES 
sequences is expressible as individual polypeptides, or alternatively, as a set of larger 
fusion proteins {e.g., for phage display) containing the set of SES sequences therein. 

10 There are a variety of methods which can be used to produce libraries of potential SES 
homologues from a degenerate oligonucleotide sequence. Chemical synthesis of a 
degenerate gene sequence can be performed in an automatic DNA synthesizer, and the 
synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding 

15 the desired set of potential SES sequences. Methods for synthesizing degenerate 

oligonucleotides are known in the art (see, e.g., Narang, S.A. (1983) Tetrahedron 39:3; 
Itakura et al.(\9%4) Annu. Rev. Biochem. 53:323; Itakura et a/. (1984) Science 198:1056; 
Ike et al.{\9%3) Nucleic Acid Res. 1 1 :477. 

In addition, libraries of fragments of the SES protein coding can be used to 

20 generate a variegated population of SES fragments for screening and subsequent 
selection of homologues of an SES protein. In one embodiment, a library of coding 
sequence fragments can be generated by treating a double stranded PCR fragment of an 
SES coding sequence with a nuclease under conditions wherein nicking occurs only 
about once per molecule, denaturing the double stranded DNA, renaturing the DNA to 

25 form double stranded DNA which can include sense/anti sense pairs from different 
nicked products, removing single stranded portions from reformed duplexes by 
treatment with SI nuclease, and ligating the resulting fragment library into an expression 
vector. By this method, an expression library can be derived which encodes N-terminal, 
C-terminal and internal fragments of various sizes of the SES protein. 

30 Several techniques are known in the art for screening gene products of 

combinatorial libraries made by point mutations or truncation, and for screening cDNA 
libraries for gene products having a selected property. Such techniques are adaptable for 
rapid screening of the gene libraries generated by the combinatorial mutagenesis of SES 
homologues. The most widely used techniques, which are amenable to high through-put 

35 analysis, for screening large gene libraries typically include cloning the gene library into 
replicable expression vectors, transforming appropriate cells with the resulting library of 
vectors, and expressing the combinatorial genes under conditions in which detection of a 
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desired activity facilitates isolation of the vector encoding the gene whose product was 
detected. Recursive ensemble mutagenesis (REM), a new technique which enhances the 
frequency of functional mutants in the libraries, can be used in combination with the 
screening assays to identify SES homologues (Arkin and Yourvan (1992) PNAS 
5 59:781 1-7815; Delgrave et a/. (1993) Protein Engineering 6(3):327-331). 

In another embodiment, cell based assays can be exploited to analyze a 
variegated SES library, using methods well known in the art. 

D. Uses and Methods of the Invention 

10 The nucleic acid molecules, proteins, protein homologues, fusion proteins, 

primers, vectors, and host cells described herein can be used in one or more of the 
following methods: identification of C. glutamicum and related organisms; mapping of 
genomes of organisms related to C. glutamicum; identification and localization of C. 
glutamicum sequences of interest; evolutionary studies; determination of SES protein 

15 regions required for function; modulation of an SES protein activity; and modulation of 
cellular production of a desired compound, such as a fine chemical. 

The SES nucleic acid molecules of the invention have a variety of uses. First, 
they may be used to identify an organism as being Corynebacterium glutamicum or a 
close relative thereof. Also, they may be used to identify the presence of C. glutamicum 

20 or a relative thereof in a mixed population of microorganisms. The invention provides 
the nucleic acid sequences of a number of C. glutamicum genes; by probing the 
extracted genomic DNA of a culture of a unique or mixed population of microorganisms 
under stringent conditions with a probe spanning a region of a C. glutamicum gene 
which is unique to this organism, one can ascertain whether this organism is present. 

25 Although Corynebacterium glutamicum itself is nonpathogenic, it is related to 

pathogenic species, such as Corynebacterium diphtheriae. Corynebacterium diphtheriae 
is the causative agent of diphtheria, a rapidly developing, acute, febrile infection which 
involves both local and systemic pathology. In this disease, a local lesion develops in 
the upper respiratory tract and involves necrotic injury to epithelial cells; the bacilli 

30 secrete toxin which is disseminated through this lesion to distal susceptible tissues of the 
body. Degenerative changes brought about by the inhibition of protein synthesis in 
these tissues, which include heart, muscle, peripheral nerves, adrenals, kidneys, liver and 
spleen, result in the systemic pathology of the disease. Diphtheria continues to have 
high incidence in many parts of the world, including Africa, Asia, Eastern Europe and 

35 the independent states of the former Soviet Union. An ongoing epidemic of diphtheria 
in the latter two regions has resulted in at least 5,000 deaths since 1990. 
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In one embodiment, the invention provides a method of identifying the presence 
or activity of Cornyebacterium diphtheriae in a subject. This method includes detection 
of one or more of the nucleic acid or amino acid sequences of the invention (e.g., the 
sequences set forth in Appendix A or Appendix B) in a subject, thereby detecting the 
5 presence or activity of Corynebacterium diphtheriae in the subject. C. glutamicum and 
C. diphtheriae are related bacteria, and many of the nucleic acid and protein molecules 
in C. glutamicum are homologous to C. diphtheriae nucleic acid and protein molecules, 
and can therefore be used to detect C. diphtheriae in a subject. 

The nucleic acid and protein molecules of the invention may also serve as 

1 0 markers for specific regions of the genome. This has utility not only in the mapping of 
the genome, but also for functional studies of C. glutamicum proteins. For example, to 
identify the region of the genome to which a particular C. glutamicum DNA-binding 
protein binds, the C. glutamicum genome could be digested, and the fragments incubated 
with the DNA-binding protein. Those which bind the protein may be additionally probed 

1 5 with the nucleic acid molecules of the invention, preferably with readily detectable 
labels; binding of such a nucleic acid molecule to the genome fragment enables the 
localization of the fragment to the genome map of C. glutamicum, and, when performed 
multiple times with different enzymes, facilitates a rapid determination of the nucleic 
acid sequence to which the protein binds. Further, the nucleic acid molecules of the 

20 invention may be sufficiently homologous to the sequences of related species such that 
these nucleic acid molecules may serve as markers for the construction of a genomic 
map in related bacteria, such as Brevibacterium lactofermentum. 

The SES nucleic acid molecules of the invention are also useful for evolutionary 
and protein structural studies. The metabolic and transport processes in which the 

25 molecules of the invention participate are utilized by a wide variety of prokaryotic and 
eukaryotic cells; by comparing the sequences of the nucleic acid molecules of the 
present invention to those encoding similar enzymes from other organisms, the 
evolutionary relatedness of the organisms can be assessed. Similarly, such a comparison 
permits an assessment of which regions of the sequence are conserved and which are 

30 not, which may aid in determining those regions of the protein which are essential for 
the functioning of the enzyme. This type of determination is of value for protein 
engineering studies and may give an indication of what the protein can tolerate in terms 
of mutagenesis without losing function. 

Manipulation of the SES nucleic acid molecules of the invention may result in 

35 the production of SES proteins having functional differences from the wild-type SES 
proteins. These proteins may be improved in efficiency or activity, may be present in 
greater numbers in the cell than is usual, or may be decreased in efficiency or activity. 
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The invention provides methods for screening molecules which modulate the 
activity of an SES protein, either by interacting with the protein itself or a substrate or 
binding partner of the SES protein, or by modulating the transcription or translation of 
an SES nucleic acid molecule of the invention. In such methods, a microorganism 
5 expressing one or more SES proteins of the invention is contacted with one or more test 
compounds, and the effect of each test compound on the activity or level of expression 
of the SES protein is assessed. 

The modulation of activity of proteins involved in C. glutamicum DNA repair, 
recombination, or transposition should impact the genetic stability of the cell. For 

10 example, by decreasing the number or activity of proteins involved in DNA repair 
mechanisms, one may decrease the ability of the cell to correct genetic errors, which 
should permit the simplified introduction of desired mutations into the genome (such as 
those encoding proteins involved in fine chemical production). Increasing the activity or 
number of transposons should result in a similarly increased mutation rate in the 

1 5 genome, and can permit facile duplication of desired genes {e.g. , those encoding fine 
chemical biosynthetic proteins) or disruption of undesired genes (e.g., those encoding 
fine chemical degradation proteins). Conversely, by decreasing the number or activity 
of transposons or by increasing the number or activity of DNA repair proteins, it may be 
possible to increase the genetic stability of C. glutamicum, which in turn should result in 

20 better retention of introduced mutations in this microorganism through multiple 

generations in culture. Ideally, during mutagenesis and strain construction, one or more 
DNA repair systems would be decreased in activity and one or more transposons may be 
increased in activity, but once the desired mutation had been achieved in a strain, these 
the reverse would occur. Such manipulation is possible by placement of one or more 

25 DNA repair genes or transposons under control of an inducible repressor. 

Modulation of proteins involved in transcription and translation in C. 
glutamicum can have both direct and indirect effects on the production of a fine 
chemical from these microorganisms. For example, by manipulating a protein which 
directly translates a gene (e.g., a polymerase) or which directly regulates transcription 

30 (e.g. , a repressor or activator protein), it is possible to directly affect the expression of 
the target gene. In the case of genes encoding a protein involved in the biosynthesis or 
degradation of a fine chemical, this type of genetic manipulation should have a direct 
effect on the production of this fine chemical. Mutagenesis of a repressor protein such 
that it can no longer repress its target gene, or mutagenesis of an activator protein such 

35 that it is optimized in activity should lead to an increase in transcription of the target 
gene. If the target gene is, for example, a fine chemical biosynthetic gene, then an 
increase in production of that chemical may result, due to the overall greater number of 
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transcripts present for the gene, which should result in greater numbers of the protein as 
well. Increasing the number or activity of a repressor protein for a target sequence or 
decreasing the number or activity of an activator protein for a target sequence when this 
sequence is, for example, a fine chemical degradative protein, then a similar increase in 
5 production of the fine chemical should result. 

Indirect effects on fine chemical production may also arise due to manipulation of 
proteins involved in transcription and translation. For example, by modulating the 
activity or number of transcription factors (e.g., the sigma factors) or translational 
repressors/activators which globally regulate transcription in C. glutamicum in response 

10 to environmental or metabolic factors, it should be possible to uncouple cellular 
transcription from environmental or metabolic regulation. In turn, this may permit 
continued transcription under conditions which would normally slow or altogether stop 
gene expression, such as those unfavorable conditions (e.g., high temperature, low 
oxygen, high waste product levels) which exist in large-scale fermentor cultures. By 

1 5 increasing the rate of gene (e.g. , fine chemical biosynthetic gene) expression in such 
situations, the overall rate of fine product production may also be increased, at least due 
to the relatively greater number of fine chemical biosynthetic proteins in the cell. 
Principles and examples for modification of transcription and transcriptional regulation 
are described in, e.g., Lewin, B. (1990) Genes IV, Part 3: "Controlling procaryotic genes 

20 by transcription" Oxford Univ. Press: Oxford, p. 213-301. 

Modulation of the activity or number of proteins involved in polypeptide folding 
(e.g., chaperones) may permit an increase in the overall production of correctly folded 
molecules in the cell. This has two effects: first, an overall increase in the number of 
proteins in the cell, due to the fact that fewer proteins are misfolded and degraded, and 

25 second, an increase in the number of any given protein that is correctly folded and thus 
active (see, e.g., Thomas, J.G., Baneyx, F. (1997) Protein Expression and Purification 
1 1(3): 289-296; Luo, Z.H., and Hua, Z.C. (1998) Biochemistry and Molecular Biology 
International 46(3): 471-477; Dale, G.E., et a/.(1994) Protein Engineering 7(7): 925- 
931; Amrein, K.E. e/a/.(1995; Proc. Natl. Acad. Sci. U.S.A. 92(4): 1048-1052; and 

30 Caspers, P. et a/.(1994) Cell. Mol. Biol. 40(5): 635-644). While such mutations result 
in an increase in the number of active proteins of all kinds, when coupled with 
additional mutations increasing the activity or number of, e.g., a fine chemical 
biosynthetic protein, an additive effect in the amount of correctly folded, active desired 
protein may be obtained. 

35 Manipulation of proteins involved in secretion of polypeptides from C. 

glutamicum such that they are improved in activity or number may directly improve the 
secretion of a proteinaceous fine chemical (e.g. , an enzyme) from this microorganism. It 
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is significantly easier to harvest and purify fine chemicals when they are secreted into 
the medium of large-scale cultures than when they are retained in the cell, so the yield 
and production of a fine chemical should be increased through such secretion system 
engineering. Genetic manipulation of these secretion proteins may also result in indirect 
5 improvements in the production of one or more fine chemicals. First, increased or 

decreased activity of one or more C. glutamicum secretion systems (as brought about by 
mutagenesis of one or more SES proteins involved in such pathways) may result in 
increased or decreased global secretion rates from the cell. Many such secreted proteins 
have functions critical for cell viability {e.g., cell surface proteases or receptors). An 

1 0 alteration of a secretory pathway such that these proteins are more readily transported to 
their extracellular location may improve the overall viability of the cell, and thus result 
in greater numbers of C. glutamicum cells capable of producing fine chemicals during 
large-scale culture. Second, certain bacterial secretion systems, (e.g., the sec system) 
are known to play a significant role in the process by which integral membrane proteins 

15 (e.g. channels, pores, or transporters) insert into cellular membranes. If the activity of 
one or more secretory pathway proteins is increased, then the ability of the cell to 
produce fine chemicals may be similarly increased, due to the presence of increased 
intracellular nutrient levels or decreased intracellular waste levels. If the activity of one 
or more such secretory pathway protein is decreased, then there may be insufficient 

20 nutrients available to support overproduction of desired compounds, or waste products 
may interfere with the biosynthesis of desired fine chemicals. 

The aforementioned mutagenesis strategies for SES proteins to result in 
increased yields of a fine chemical from C. glutamicum are not meant to be limiting; 
variations on these strategies will be readily apparent to one of ordinary skill in the art. 

25 Using such strategies, and incorporating the mechanisms disclosed herein, the nucleic 
acid and protein molecules of the invention may be utilized to generate C. glutamicum 
or related strains of bacteria expressing mutated SES nucleic acid and protein molecules 
such that the yield, production, and/or efficiency of production of a desired compound is 
improved. This desired compound may be any product produced by C. glutamicum, 

30 which includes the final products of biosynthesis pathways and intermediates of 

naturally-occurring metabolic pathways, as well as molecules which do not naturally 
occur in the metabolism of C. glutamicum, but which are produced by a C. glutamicum 
strain of the invention. 

35 This invention is further illustrated by the following examples which should not 

be construed as limiting. The contents of all references, patent applications, patents, 
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published patent applications, Tables, Appendices, and the sequence listing cited 
throughout this application are hereby incorporated by reference. 

Exemplification 

5 

Example 1: Preparation of total genomic DNA of Corynebacterium glutamicum 
ATCC 13032 

A culture of Corynebacterium glutamicum (ATCC 13032) was grown overnight at 30°C 
with vigorous shaking in BHI medium (Difco). The cells were harvested by centrifugation, 

10 the supernatant was discarded and the cells were resuspended in 5 ml buffer-I (5% of the 
original volume of the culture — all indicated volumes have been calculated for 100 ml of 
culture volume). Composition of buffer-I: 140.34 g/1 sucrose, 2.46 g/1 MgS0 4 x 7H 2 0, 10 
ml/1 KH 2 P0 4 solution (100 g/1, adjusted to pH 6.7 with KOH), 50 ml/1 M12 concentrate (10 
g/1 (NH 4 ) 2 S0 4 , 1 g/1 NaCl, 2 g/1 MgSO, x 7H 2 0, 0.2 g/1 CaCl 2 , 0.5 g/1 yeast extract (Difco), 

15 10 ml/1 trace-elements-mix (200 mg/1 FeS0 4 x H 2 0, 1 0 mg/1 ZnS0 4 x 7 H 2 0, 3 mg/1 MnCL x 
4 H z O, 30 mg/1 H3BO3 20 mg/1 CoCl 2 x 6 H 2 0, 1 mg/1 NiCl 2 x 6 H 2 0, 3 mg/1 Na 2 Mo0 4 x 2 
H 2 0, 500 mg/1 complexing agent (EDTA or critic acid), 100 ml/1 vitamins-mix (0.2 mg/1 
biotin, 0.2 mg/1 folic acid, 20 mg/1 p-amino benzoic acid, 20 mg/1 riboflavin, 40 mg/1 ca- 
panthothenate, 140 mg/1 nicotinic acid, 40 mg/1 pyridoxole hydrochloride, 200 mg/1 myo- 

20 inositol). Lysozyme was added to the suspension to a final concentration of 2.5 mg/ml. 

After an approximately 4 h incubation at 37°C, the cell wall was degraded and the resulting 
protoplasts are harvested by centrifugation. The pellet was washed once with 5 ml buffer-I 
and once with 5 ml TE-buffer (10 mM Tris-HCl, 1 mM EDTA, pH 8). The pellet was 
resuspended in 4 ml TE-buffer and 0.5 ml SDS solution (10%) and 0.5 ml NaCl solution (5 

25 M) are added. After adding of proteinase K to a final concentration of 200 ug/ml, the 
suspension is incubated for ca.18 h at 37°C. The DNA was purified by extraction with 
phenol, phenol-chloroform-isoamylalcohol and chloroform-isoamylalcohol using standard 
procedures. Then, the DNA was precipitated by adding 1/50 volume of 3 M sodium acetate 
and 2 volumes of ethanol, followed by a 30 min incubation at -20°C and a 30 min 

30 centrifugation at 12,000 rpm in a high speed centrifuge using a SS34 rotor (Sorvall). The 
DNA was dissolved in 1 ml TE-buffer containing 20 ug/ml RNaseA and dialysed at 4°C 
against 1000 ml TE-buffer for at least 3 hours. During this time, the buffer was exchanged 
3 times. To aliquots of 0.4 ml of the dialysed DNA solution, 0.4 ml of 2 M LiCl and 0.8 ml 
of ethanol are added. After a 30 min incubation at -20°C, the DNA was collected by 

35 centrifugation (13,000 rpm, Biofuge Fresco, Heraeus, Hanau, Germany). The DNA pellet 
was dissolved in TE-buffer. DNA prepared by this procedure could be used for all 
purposes, including southern blotting or construction of genomic libraries. 
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Example 2: Construction of genomic libraries in Escherichia coli of Corynebacterium 
glutamicum ATCC 13032. 

Using DNA prepared as described in Example 1 , cosmid and plasmid libraries were 
constructed according to known and well established methods (see e.g., Sambrook, J. et 
5 al(\ 989) "Molecular Cloning : A Laboratory Manual", Cold Spring Harbor Laboratory 
Press, or Ausubel, F.M. et al. (1994) "Current Protocols in Molecular Biology", John Wiley 
& Sons.) 

Any plasmid or cosmid could be used. Of particular use were the plasmids pBR322 
(Sutcliffe, J.G. (1979) Proc. Natl. Acad. Sci. USA, 75:3737-3741); pACYC177 (Change & 
10 Cohen (1978) J. Bacteriol 134:1 141-1 156), plasmids of the pBS series (pBSSK+, pBSSK- and 
others; Stratagene, LaJolla, USA), or cosmids as SuperCosl (Stratagene, LaJolla, USA) or 
Lorist6 (Gibson, T.J., Rosenthal A. and Waterson, R.H. (1987) Gene 53:283-286. Gene libraries 
specifically for use in C. glutamicum may be constructed using plasmid pSL109 (Lee, H.-S. and 
A. J. Sinskey (1994) J. Microbiol. Biotechnol. 4: 256-263). 

15 

Example 3: DNA Sequencing and Computational Functional Analysis 

Genomic libraries as described in Example 2 were used for DNA sequencing 
according to standard methods, in particular by the chain termination method using 
ABI377 sequencing machines (see e.g., Fleischman, R.D. et a/. (1995) "Whole-genome 
20 Random Sequencing and Assembly of Haemophilus Influenzae Rd., Science, 269:496- 
512). Sequencing primers with the following nucleotide sequences were used: 5'- 
GGAAAC AGTATGACC ATG-3 ' or 5 ' -GTAAAACGACGGCCAGT-3 ' . 

Example 4: In vivo Mutagenesis 

25 In vivo mutagenesis of Corynebacterium glutamicum can be performed by passage of 

plasmid (or other vector) DNA through E. coli or other microorganisms (e.g. Bacillus spp. or 
yeasts such as Saccharomyces cerevisiae) which are impaired in their capabilities to maintain 
the integrity of their genetic information. Typical mutator strains have mutations in the genes 
for the DNA repair system (e.g., mutHLS, mutD, mutT, etc.; for reference, see Rupp, W.D. 

30 (1996) DNA repair mechanisms, in: Escherichia coli and Salmonella, p. 2277-2294, ASM: 
Washington.) Such strains are well known to one of ordinary skill in the art. The use of such 
strains is illustrated, for example, in Greener, A. and Callahan, M. (1994) Strategies 7: 32-34. 

Example 5: DNA Transfer Between Escherichia coli and Corynebacterium 
35 glutamicum 

Several Corynebacterium and Brevibacterium species contain endogenous 
plasmids (as e.g., pHM1519 or pBLl) which replicate autonomously (for review see, e.g., 
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Martin, J.F. et «/.(1987) Biotechnology, 5:137-146). Shuttle vectors for Escherichia coli 
and Corynebacterium glutamicum can be readily constructed by using standard vectors for 
E. coli (Sambrook, J. et a/.(1989), "Molecular Cloning: A Laboratory Manual", Cold 
Spring Harbor Laboratory Press or Ausubel, F.M. et a/.(1994) "Current Protocols in 
5 Molecular Biology", John Wiley & Sons) to which a origin or replication for and a 

suitable marker from Corynebacterium glutamicum is added. Such origins of replication 
are preferably taken from endogenous plasmids isolated from Corynebacterium and 
Brevibacterium species. Of particular use as transformation markers for these species are 
genes for kanamycin resistance (such as those derived from the Tn5 or Tn903 

10 transposons) or chloramphenicol (Winnacker, E.L. (1987) "From Genes to Clones — 

Introduction to Gene Technology, VCH, Weinheim). There are numerous examples in the 
literature of the construction of a wide variety of shuttle vectors which replicate in both E. 
coli and C. glutamicum, and which can be used for several purposes, including gene over- 
expression (for reference, see e.g., Yoshihama, M. et a/.(1985) J. Bacteriol. 162:591-597, 

15 Martin J.F. et a/.(1987) Biotechnology, 5:137-146 and Eikmanns, B.J. et al.{\99\) Gene, 
102:93-98). 

Using standard methods, it is possible to clone a gene of interest into one of the 
shuttle vectors described above and to introduce such a hybrid vectors into strains of 
Corynebacterium glutamicum. Transformation of C. glutamicum can be achieved by 

20 protoplast transformation (Kastsumata, R. et al. (1984) J Bacteriol. 1 593 06-3 11), 

electroporation (Liebl, E. et al. (1989) F EMS Microbiol. Letters, 53:399-303) and in cases 
where special vectors are used, also by conjugation (as described e.g. in Schafer, A et 
a/.(1990) J. Bacteriol. 172:1663-1666). It is also possible to transfer the shuttle vectors 
for C. glutamicum to E. coli by preparing plasmid DNA from C. glutamicum (using 

25 standard methods well-known in the art) and transforming it into E. coli. This 

transformation step can be performed using standard methods, but it is advantageous to 
use an Mcr-deficient E. coli strain, such as NM522 (Gough & Murray (1983) J. Mol. Biol. 
166:1-19). 

Genes may be overexpressed in C. glutamicum strains using plasmids which 
30 comprise pCGl (U.S. Patent No. 4,617,267) or fragments thereof, and optionally the 
gene for kanamycin resistance from TN903 (Grindley, N.D. and Joyce, CM. (1980) 
Proc. Natl. Acad. Sci. USA 77(12): 7176-7180). In addition, genes may be 
overexpressed in C. glutamicum strains using plasmid pSL109 (Lee, H.-S. and A. J. 
Sinskey (1994) J. Microbiol. Biotechnol. 4: 256-263). 
35 Aside from the use of replicative plasmids, gene overexpression can also be 

achieved by integration into the genome. Genomic integration in C. glutamicum or other 
Corynebacterium or Brevibacterium species may be accomplished by well-known 
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methods, such as homologous recombination with genomic region(s), restriction 
endonuclease mediated integration (REMI) (see, e.g., DE Patent 19823834), or through 
the use of transposons. It is also possible to modulate the activity of a gene of interest by 
modifying the regulatory regions (e.g., a promoter, a repressor, and/or an enhancer) by 
5 sequence modification, insertion, or deletion using site-directed methods (such as 
homologous recombination) or methods based on random events (such as transposon 
mutagenesis or REMI). Nucleic acid sequences which function as transcriptional 
terminators may also be inserted 3' to the coding region of one or more genes of the 
invention; such terminators are well-known in the art and are described, for example, in 
1 0 Winnacker, E.L. (1987) From Genes to Clones - Introduction to Gene Technology. VCH: 
Weinheim. 

Example 6: Assessment of the Expression of the Mutant Protein 

Observations of the activity of a mutated protein in a transformed host cell rely on 

1 5 the fact that the mutant protein is expressed in a similar fashion and in a similar quantity 
to that of the wild-type protein. A useful method to ascertain the level of transcription of 
the mutant gene (an indicator of the amount of mRNA available for translation to the gene 
product) is to perform a Northern blot (for reference see, for example, Ausubel et 
a/.(1988) Current Protocols in Molecular Biology, Wiley: New York), in which a primer 

20 designed to bind to the gene of interest is labeled with a detectable tag (usually radioactive 
or chemiluminescent), such that when the total RNA of a culture of the organism is 
extracted, run on gel, transferred to a stable matrix and incubated with this probe, the 
binding and quantity of binding of the probe indicates the presence and also the quantity 
of mRNA for this gene. This information is evidence of the degree of transcription of the 

25 mutant gene. Total cellular RNA can be prepared from Corynebacterium glutamicum by 
several methods, all well-known in the art, such as that described in Bormann, E.R. et 
al. (1992) Mol Microbiol. 6: 317-326. 

To assess the presence or relative quantity of protein translated from this mRNA, 
standard techniques, such as a Western blot, may be employed (see, for example, Ausubel 

30 et al. (1988) Current Protocols in Molecular Biology, Wiley: New York). In this process, 
total cellular proteins are extracted, separated by gel electrophoresis, transferred to a 
matrix such as nitrocellulose, and incubated with a probe, such as an antibody, which 
specifically binds to the desired protein. This probe is generally tagged with a 
chemiluminescent or colorimetric label which may be readily detected. The presence and 

35 quantity of label observed indicates the presence and quantity of the desired mutant 
protein present in the cell. 
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Example 7: Growth of Genetically Modified Cotynebacterium glutamicum — Media 
and Culture Conditions 

Genetically modified Corynebacteria are cultured in synthetic or natural growth 
media. A number of different growth media for Corynebacteria are both well-known and 
5 readily available (Lieb et a/.(1989) Appl. Microbiol. Biotechnol, 32:205-210; von der 
Osten et a/. (1998) Biotechnology Letters, 11:11-16; Patent DE 4,120,867; Liebl (1992) 
"The Genus Corynebacterium, in: The Procaryotes, Volume II, Balows, A. et al, eds. 
Springer-Verlag). These media consist of one or more carbon sources, nitrogen sources, 
inorganic salts, vitamins and trace elements. Preferred carbon sources are sugars, such as 

10 mono-, di-, or polysaccharides. For example, glucose, fructose, mannose, galactose, 

ribose, sorbose, ribulose, lactose, maltose, sucrose, raffinose, starch or cellulose serve as 
very good carbon sources. It is also possible to supply sugar to the media via complex 
compounds such as molasses or other by-products from sugar refinement. It can also be 
advantageous to supply mixtures of different carbon sources. Other possible carbon 

15 sources are alcohols and organic acids, such as methanol, ethanol, acetic acid or lactic 

acid. Nitrogen sources are usually organic or inorganic nitrogen compounds, or materials 
which contain these compounds. Exemplary nitrogen sources include ammonia gas or 
ammonia salts, such as NH 4 C1 or (NH 4 ) 2 S0 4 , NH 4 OH, nitrates, urea, amino acids or 
complex nitrogen sources like corn steep liquor, soy bean flour, soy bean protein, yeast 

20 extract, meat extract and others. 

Inorganic salt compounds which may be included in the media include the 
chloride-, phosphorous- or sulfate- salts of calcium, magnesium, sodium, cobalt, 
molybdenum, potassium, manganese, zinc, copper and iron. Chelating compounds can be 
added to the medium to keep the metal ions in solution. Particularly useful chelating 

25 compounds include dihydroxyphenols, like catechol or protocatechuate, or organic acids, 
such as citric acid. It is typical for the media to also contain other growth factors, such as 
vitamins or growth promoters, examples of which include biotin, riboflavin, thiamin, folic 
acid, nicotinic acid, pantothenate and pyridoxin. Growth factors and salts frequently 
originate from complex media components such as yeast extract, molasses, corn steep 

30 liquor and others. The exact composition of the media compounds depends strongly on 
the immediate experiment and is individually decided for each specific case. Information 
about media optimization is available in the textbook "Applied Microbiol. Physiology, A 
Practical Approach (eds. P.M. Rhodes, P.F. Stanbury, IRL Press (1997) pp. 53-73, ISBN 0 
19 963577 3). It is also possible to select growth media from commercial suppliers, like 

35 standard 1 (Merck) or BHI (grain heart infusion, DIFCO) or others. 

All medium components are sterilized, either by heat (20 minutes at 1 .5 bar and 
121°C) or by sterile filtration. The components can either be sterilized together or, if 
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necessary, separately. All media components can be present at the beginning of growth, 
or they can optionally be added continuously or batchwise. 

Culture conditions are defined separately for each experiment. The temperature 
should be in a range between 15°C and 45 °C. The temperature can be kept constant or can 
5 be altered during the experiment. The pH of the medium should be in the range of 5 to 
8.5, preferably around 7.0, and can be maintained by the addition of buffers to the media. 
An exemplary buffer for this purpose is a potassium phosphate buffer. Synthetic buffers 
such as MOPS, HEPES, ACES and others can alternatively or simultaneously be used. It 
is also possible to maintain a constant culture pH through the addition of NaOH or 

10 NH 4 OH during growth. If complex medium components such as yeast extract are utilized, 
the necessity for additional buffers may be reduced, due to the fact that many complex 
compounds have high buffer capacities. If a fermentor is utilized for culturing the micro- 
organisms, the pH can also be controlled using gaseous ammonia. 

The incubation time is usually in a range from several hours to several days. This 

15 time is selected in order to permit the maximal amount of product to accumulate in the 

broth. The disclosed growth experiments can be carried out in a variety of vessels, such as 
microtiter plates, glass tubes, glass flasks or glass or metal fermentors of different sizes. 
For screening a large number of clones, the microorganisms should be cultured in 
microtiter plates, glass tubes or shake flasks, either with or without baffles. Preferably 

20 1 00 ml shake flasks are used, filled with 1 0% (by volume) of the required growth 
medium. The flasks should be shaken on a rotary shaker (amplitude 25 mm) using a 
speed-range of 100 - 300 rpm. Evaporation losses can be diminished by the maintenance 
of a humid atmosphere; alternatively, a mathematical correction for evaporation losses 
should be performed. 

25 If genetically modified clones are tested, an unmodified control clone or a control 

clone containing the basic plasmid without any insert should also be tested. The medium 
is inoculated to an OD 6 oo of 0.5 - 1.5 using cells grown on agar plates, such as CM plates 
(10 g/1 glucose, 2,5 g/1 NaCl, 2 g/1 urea, 10 g/1 polypeptone, 5 g/1 yeast extract, 5 g/1 meat 
extract, 22 g/1 NaCl, 2 g/1 urea, 10 g/1 polypeptone, 5 g/1 yeast extract, 5 g/1 meat extract, 

30 22 g/1 agar, pH 6.8 with 2M NaOH) that had been incubated at 30°C. Inoculation of the 
media is accomplished by either introduction of a saline suspension of C. glutamicum cells 
from CM plates or addition of a liquid preculture of this bacterium. 

Example 8 -In vitro Analysis of the Function of Mutant Proteins 

35 The determination of activities and kinetic parameters of enzymes is well 

established in the art. Experiments to determine the activity of any given altered 
enzyme must be tailored to the specific activity of the wild-type enzyme, which is well 
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within the ability of one of ordinary skill in the art. Overviews about enzymes in 
general, as well as specific details concerning structure, kinetics, principles, methods, 
applications and examples for the determination of many enzyme activities may be 
found, for example, in the following references: Dixon, M., and Webb, E.C., (1979) 
5 Enzymes. Longmans: London; Fersht, (1985) Enzyme Structure and Mechanism. 

Freeman: New York; Walsh, (1979) Enzymatic Reaction Mechanisms. Freeman: San 
Francisco; Price, N.C., Stevens, L. (1982) Fundamentals of Enzymology. Oxford Univ. 
Press: Oxford; Boyer, P.D., ed. (1983) The Enzymes, 3 rd ed. Academic Press: New 
York; Bisswanger, H., (1994) Enzymkinetik, 2 nd ed. VCH: Weinheim (ISBN 
10 3527300325); Bergmeyer, H.U., Bergmeyer, J., Grafll, M., eds. (1983-1986) Methods of 
Enzymatic Analysis, 3 rd ed., vol. I-XII, Verlag Chemie: Weinheim; and Ullmann's 
Encyclopedia of Industrial Chemistry (1987) vol. A9, "Enzymes". VCH: Weinheim, p. 
352-363. 

The activity of proteins which bind to DNA can be measured by several well- 
1 5 established methods, such as DNA band-shift assays (also called gel retardation assays). 
The effect of such proteins on the expression of other molecules can be measured using 
reporter gene assays (such as that described in Kolmar, H. et a/. (1995) EMBO J. 14: 
3895-3904 and references cited therein). Reporter gene test systems are well known and 
established for applications in both pro- and eukaryotic cells, using enzymes such as 
20 beta-galactosidase, green fluorescent protein, and several others. 

The determination of activity of membrane-transport proteins can be performed 
according to techniques such as those described in Gennis, R.B. (1989) "Pores, 
Channels and Transporters", in Biomembranes, Molecular Structure and Function, 
Springer: Heidelberg, p. 85-137; 199-234; and 270-322. 

25 

Example 9: Analysis of Impact of Mutant Protein on the Production of the Desired 
Product 

The effect of the genetic modification in C. glutamicum on production of a 
desired compound (such as an amino acid) can be assessed by growing the modified 

30 microorganism under suitable conditions (such as those described above) and analyzing 
the medium and/or the cellular component for increased production of the desired 
product {i.e., an amino acid). Such analysis techniques are well known to one of 
ordinary skill in the art, and include spectroscopy, thin layer chromatography, staining 
methods of various kinds, enzymatic and microbiological methods, and analytical 

35 chromatography such as high performance liquid chromatography (see, for example, 

Ullman, Encyclopedia of Industrial Chemistry, vol. A2, p. 89-90 and p. 443-613, VCH: 
Weinheim (1985); Fallon, A. et al., (1987) "Applications of HPLC in Biochemistry" in: 
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Laboratory Techniques in Biochemistry and Molecular Biology, vol. 17; Rehm et 
a/.(1993) Biotechnology, vol. 3, Chapter III: "Product recovery and purification", page 
469-714, VCH: Weinheim; Belter, P.A. et a/.(1988) Bioseparations: downstream 
processing for biotechnology, John Wiley and Sons; Kennedy, J.F. and Cabral, J.M.S. 
5 (1992) Recovery processes for biological materials, John Wiley and Sons; Shaeiwitz, 
J.A. and Henry, J.D. (1988) Biochemical separations, in: Ulmann's Encyclopedia of 
Industrial Chemistry, vol. B3, Chapter 11, page 1-27, VCH: Weinheim; and Dechow, 
FJ. (1989) Separation and purification techniques in biotechnology, Noyes 
Publications.) 

10 In addition to the measurement of the final product of fermentation, it is also 

possible to analyze other components of the metabolic pathways utilized for the 
production of the desired compound, such as intermediates and side-products, to 
determine the overall efficiency of production of the compound. Analysis methods 
include measurements of nutrient levels in the medium {e.g., sugars, hydrocarbons, 

15 nitrogen sources, phosphate, and other ions), measurements of biomass composition and 
growth, analysis of the production of common metabolites of biosynthetic pathways, and 
measurement of gasses produced during fermentation. Standard methods for these 
measurements are outlined in Applied Microbial Physiology, A Practical Approach, 
P.M. Rhodes and P.F. Stanbury, eds., IRL Press, p. 103-129; 131-163; and 165-192 

20 (ISBN: 01 99635773) and references cited therein. 

Example 10: Purification of the Desired Product from C. glutamicum Culture 

Recovery of the desired product from the C. glutamicum cells or supernatant of 
the above-described culture can be performed by various methods well known in the art. 

25 If the desired product is not secreted from the cells, the cells can be harvested from the 
culture by low-speed centrifugation, the cells can be lysed by standard techniques, such 
as mechanical force or sonication. The cellular debris is removed by centrifugation, and 
the supernatant fraction containing the soluble proteins is retained for further 
purification of the desired compound. If the product is secreted from the C. glutamicum 

30 cells, then the cells are removed from the culture by low-speed centrifugation, and the 
supernate fraction is retained for further purification. 

The supernatant fraction from either purification method is subjected to 
chromatography with a suitable resin, in which the desired molecule is either retained on 
a chromatography resin while many of the impurities in the sample are not, or where the 

35 impurities are retained by the resin while the sample is not. Such chromatography steps 
may be repeated as necessary, using the same or different chromatography resins. One 
of ordinary skill in the art would be well- versed in the selection of appropriate 



ATTORNEY DOCKET NO.: BGI-127CP 

-64- 

chromatography resins and in their most efficacious application for a particular molecule 
to be purified. The purified product may be concentrated by filtration or ultrafiltration, 
and stored at a temperature at which the stability of the product is maximized. 
There are a wide array of purification methods known to the art and the 
5 preceding method of purification is not meant to be limiting. Such purification 
techniques are described, for example, in Bailey, J.E. & Ollis, D.F. Biochemical 
Engineering Fundamentals, McGraw-Hill: New York (1986). 

The identity and purity of the isolated compounds may be assessed by techniques 
standard in the art. These include high-performance liquid chromatography (HPLC), 

10 spectroscopic methods, staining methods, thin layer chromatography, NIRS, enzymatic 
assay, or microbiologically. Such analysis methods are reviewed in: Patek et tf/.(1994) 
Appl. Environ. Microbiol. 60: 133-140; Malakhova et a/. (1996) Biotekhnologiya 11: 27- 
32; and Schmidt et a/.(1998) Bioprocess Engineer. 19: 67-70. Ulmann's Encyclopedia 
of Industrial Chemistry, (1996) vol. A27, VCH: Weinheim, p. 89-90, p. 521-540, p. 540- 

15 547, p. 559-566, 575-581 and p. 581-587; Michal, G. (1999) Biochemical Pathways: An 
Atlas of Biochemistry and Molecular Biology, John Wiley and Sons; Fallon, A. et 
al. (1987) Applications of HPLC in Biochemistry in: Laboratory Techniques in 
Biochemistry and Molecular Biology, vol. 17. 

20 Example 11: Analysis of the Gene Sequences of the Invention 

The comparison of sequences and determination of percent homology between 
two sequences are art-known techniques, and can be accomplished using a mathematical 
algorithm, such as the algorithm of Karlin and Altschul (1990) Proc. Natl. Acad. Sci. 
USA 87:2264-68, modified as in Karlin and Altschul (1993) Proc. Natl. Acad. Sci. USA 

25 90:5873-77. Such an algorithm is incorporated into the NBLAST and XBLAST 
programs (version 2.0) of Altschul, et a/. (1990) J. Mol. Biol 215:403-10. BLAST 
nucleotide searches can be performed with the NBLAST program, score = 100, 
wordlength = 12 to obtain nucleotide sequences homologous to SES nucleic acid 
molecules of the invention. BLAST protein searches can be performed with the 

30 XBLAST program, score = 50, wordlength = 3 to obtain amino acid sequences 

homologous to SES protein molecules of the invention. To obtain gapped alignments 
for comparison purposes, Gapped BLAST can be utilized as described in Altschul et al, 
(1997) Nucleic Acids Res. 25(17):3389-3402. When utilizing BLAST and Gapped 
BLAST programs, one of ordinary skill in the art will know how to optimize the 

35 parameters of the program (e.g., XBLAST and NBLAST) for the specific sequence 
being analyzed. 
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Another example of a mathematical algorithm utilized for the comparison of 
sequences is the algorithm of Meyers and Miller ((1988) Comput. Appl. Biosci. 4: 11- 
1 7). Such an algorithm is incorporated into the ALIGN program (version 2.0) which is 
part of the GCG sequence alignment software package. When utilizing the ALIGN 
5 program for comparing amino acid sequences, a PAM120 weight residue table, a gap 
length penalty of 12, and a gap penalty of 4 can be used. Additional algorithms for 
sequence analysis are known in the art, and include ADVANCE and ADAM, described 
in Torelli and Robotti (1994) Comput. Appl. Biosci. 10:3-5; and FASTA, described in 
Pearson and Lipman (1988) P.N.A.S. 85:2444-8. 

10 The percent homology between two amino acid sequences can also be 

accomplished using the GAP program in the GCG software package (available at 
http://www.gcg.com), using either a Blosum 62 matrix or a PAM250 matrix, and a gap 
weight of 12, 10, 8, 6, or 4 and a length weight of 2, 3, or 4. The percent homology 
between two nucleic acid sequences can be accomplished using the GAP program in the 

1 5 GCG software package, using standard parameters, such as a gap weight of 50 and a 
length weight of 3. 

A comparative analysis of the gene sequences of the invention with those present 
in Genbank has been performed using techniques known in the art (see, e.g. , Bexevanis 
and Ouellette, eds. (1998) Bioinformatics: A Practical Guide to the Analysis of Genes 

20 and Proteins. John Wiley and Sons: New York). The gene sequences of the invention 
were compared to genes present in Genbank in a three-step process. In a first step, a 
BLASTN analysis (e.g., a local alignment analysis) was performed for each of the 
sequences of the invention against the nucleotide sequences present in Genbank, and the 
top 500 hits were retained for further analysis. A subsequent FASTA search (e.g., a 

25 combined local and global alignment analysis, in which limited regions of the sequences 
are aligned) was performed on these 500 hits. Each gene sequence of the invention was 
subsequently globally aligned to each of the top three FASTA hits, using the GAP 
program in the GCG software package (using standard parameters). In order to obtain 
correct results, the length of the sequences extracted from Genbank were adjusted to the 

30 length of the query sequences by methods well-known in the art. The results of this 

analysis are set forth in Table 4. The resulting data is identical to that which would have 
been obtained had a GAP (global) analysis alone been performed on each of the genes of 
the invention in comparison with each of the references in Genbank, but required 
significantly reduced computational time as compared to such a database-wide GAP 

35 (global) analysis. Sequences of the invention for which no alignments above the cutoff 
values were obtained are indicated on Table 4 by the absence of alignment information. 
It will further be understood by one of ordinary skill in the art that the GAP alignment 
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homology percentages set forth in Table 4 under the heading "% homology (GAP)" are 
listed in the European numerical format, wherein a ',' represents a decimal point. For 
example, a value of "40,345" in this column represents "40.345%". 

5 Example 12: Construction and Operation of DNA Microarrays 

The sequences of the invention may additionally be used in the construction and 
application of DNA microarrays (the design, methodology, and uses of DNA arrays are 
well known in the art, and are described, for example, in Schena, M. et al. (1995) Science 
270: 467-470; Wodicka, L. et a/. (1997) Nature Biotechnology 15: 1359-1367; 

10 DeSaizieu, A. et a/. (1998) Nature Biotechnology 16: 45-48; and DeRisi, J.L. et a/. (1997) 
Science 278: 680-686). 

DNA microarrays are solid or flexible supports consisting of nitrocellulose, 
nylon, glass, silicone, or other materials. Nucleic acid molecules may be attached to the 
surface in an ordered manner. After appropriate labeling, other nucleic acids or nucleic 

1 5 acid mixtures can be hybridized to the immobilized nucleic acid molecules, and the label 
may be used to monitor and measure the individual signal intensities of the hybridized 
molecules at defined regions. This methodology allows the simultaneous quantification 
of the relative or absolute amount of all or selected nucleic acids in the applied nucleic 
acid sample or mixture. DNA microarrays, therefore, permit an analysis of the 

20 expression of multiple (as many as 6800 or more) nucleic acids in parallel (see, e.g. , 
Schena, M. (1996) BioEssays 18(5): 427-431). 

The sequences of the invention may be used to design oligonucleotide primers 
which are able to amplify defined regions of one or more C. glutamicum genes by a 
nucleic acid amplification reaction such as the polymerase chain reaction. The choice 

25 and design of the 5' or 3' oligonucleotide primers or of appropriate linkers allows the 
covalent attachment of the resulting PCR products to the surface of a support medium 
described above (and also described, for example, Schena, M. et al. (1995) Science 270: 
467-470). 

Nucleic acid microarrays may also be constructed by in situ oligonucleotide 
3 0 synthesis as described by Wodicka, L. et al. ( 1 997) Nature Biotechnology 15: 1359- 
1367. By photolithographic methods, precisely defined regions of the matrix are 
exposed to light. Protective groups which are photolabile are thereby activated and 
undergo nucleotide addition, whereas regions that are masked from light do not undergo 
any modification. Subsequent cycles of protection and light activation permit the 
35 synthesis of different oligonucleotides at defined positions. Small, defined regions of 
the genes of the invention may be synthesized on microarrays by solid phase 
oligonucleotide synthesis. 
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The nucleic acid molecules of the invention present in a sample or mixture of 
nucleotides may be hybridized to the microarrays. These nucleic acid molecules can be 
labeled according to standard methods. In brief, nucleic acid molecules (e.g., mRNA 
molecules or DNA molecules) are labeled by the incorporation of isotopically or 
5 fluorescently labeled nucleotides, e.g., during reverse transcription or DNA synthesis. 
Hybridization of labeled nucleic acids to microarrays is described (e.g., in Schena, M. et 
a/. (1995) supra; Wodicka, L. et a/. (1997), supra; and DeSaizieu A. et a/.(1998), supra). 
The detection and quantification of the hybridized molecule are tailored to the specific 
incorporated label. Radioactive labels can be detected, for example, as described in 

10 Schena, M. et al. (1995) supra) and fluorescent labels may be detected, for example, by 
the method of Shalon et al. (1996) Genome Research 6: 639-645). 

The application of the sequences of the invention to DNA microarray 
technology, as described above, permits comparative analyses of different strains of C. 
glutamicum or other Corynebacteria. For example, studies of inter-strain variations 

1 5 based on individual transcript profiles and the identification of genes that are important 
for specific and/or desired strain properties such as pathogenicity, productivity and 
stress tolerance are facilitated by nucleic acid array methodologies. Also, comparisons 
of the profile of expression of genes of the invention during the course of a fermentation 
reaction are possible using nucleic acid array technology. 

20 

Example 13: Analysis of the Dynamics of Cellular Protein Populations 
(Proteomics) 

The genes, compositions, and methods of the invention may be applied to study 
the interactions and dynamics of populations of proteins, termed 'proteomics'. Protein 

25 populations of interest include, but are not limited to, the total protein population of C. 
glutamicum (e.g., in comparison with the protein populations of other organisms), those 
proteins which are active under specific environmental or metabolic conditions (e.g., 
during fermentation, at high or low temperature, or at high or low pH), or those proteins 
which are active during specific phases of growth and development. 

30 Protein populations can be analyzed by various well-known techniques, such as 

gel electrophoresis. Cellular proteins may be obtained, for example, by lysis or 
extraction, and may be separated from one another using a variety of electrophoretic 
techniques. Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) 
separates proteins largely on the basis of their molecular weight. Isoelectric focusing 

35 polyacrylamide gel electrophoresis (IEF-PAGE) separates proteins by their isoelectric 
point (which reflects not only the amino acid sequence but also posttranslational 
modifications of the protein). Another, more preferred method of protein analysis is the 
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consecutive combination of both IEF-PAGE and SDS-PAGE, known as 2-D-gel 
electrophoresis (described, for example, in Hermann et a/. (1998) Electrophoresis 19: 
3217-3221; Fountoulakis et a/.(1998) Electrophoresis 19: 1 193-1202; Langen et 
a/.(1997) Electrophoresis 18: 1184-1192; Antelmann et a/. (1997) Electrophoresis 18: 
5 145 1-1463). Other separation techniques may also be utilized for protein separation, 
such as capillary gel electrophoresis; such techniques are well known in the art. 

Proteins separated by these methodologies can be visualized by standard 
techniques, such as by staining or labeling. Suitable stains are known in the art, and 
include Coomassie Brilliant Blue, silver stain, or fluorescent dyes such as Sypro Ruby 

10 (Molecular Probes). The inclusion of radioactively labeled amino acids or other protein 
precursors {e.g., 35 S-methionine, 35 S-cysteine, 14 C-labelled amino acids, 15 N-amino 
acids, 15 N0 3 or 15 NH 4 + or 13 C-labelled amino acids) in the medium of C. glutamicum 
permits the labeling of proteins from these cells prior to their separation. Similarly, 
fluorescent labels may be employed. These labeled proteins can be extracted, isolated 

1 5 and separated according to the previously described techniques. 

Proteins visualized by these techniques can be further analyzed by measuring the 
amount of dye or label used. The amount of a given protein can be determined 
quantitatively using, for example, optical methods and can be compared to the amount 
of other proteins in the same gel or in other gels. Comparisons of proteins on gels can 

20 be made, for example, by optical comparison, by spectroscopy, by image scanning and 
analysis of gels, or through the use of photographic films and screens. Such techniques 
are well-known in the art. 

To determine the identity of any given protein, direct sequencing or other 
standard techniques may be employed. For example, N- and/or C-terminal amino acid 

25 sequencing (such as Edman degradation) may be used, as may mass spectrometry (in 
particular MALDI or ESI techniques (see, e.g., Langen et al.{\991) Electrophoresis 18: 
1 1 84-1 192)). The protein sequences provided herein can be used for the identification 
of C. glutamicum proteins by these techniques. 

The information obtained by these methods can be used to compare patterns of 

30 protein presence, activity, or modification between different samples from various 
biological conditions (e.g., different organisms, time points of fermentation, media 
conditions, or different biotopes, among others). Data obtained from such experiments 
alone, or in combination with other techniques, can be used for various applications, 
such as to compare the behavior of various organisms in a given {e.g., metabolic) 

35 situation, to increase the productivity of strains which produce fine chemicals or to 
increase the efficiency of the production of fine chemicals. 
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Equivalents 

Those of ordinary skill in the art will recognize, or will be able to ascertain using 
no more than routine experimentation, many equivalents to the specific embodiments of 
the invention described herein. Such equivalents are intended to be encompassed by the 
following claims. 
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What is claimed : 

1 . An isolated nucleic acid molecule from Corynebacterium glutamicum encoding an 
5 SES protein, or a portion thereof, provided that the nucleic acid molecule does not 

consist of any of the F-designated genes set forth in Table 1 . 

2. The isolated nucleic acid molecule of claim 1, wherein said nucleic acid molecule 
encodes an SES protein involved in the production of a fine chemical. 

10 

3. An isolated Corynebacterium glutamicum nucleic acid molecule selected from the 
group consisting of those sequences set forth in Appendix A, or a portion thereof, 
provided that the nucleic acid molecule does not consist of any of the F-designated 
genes set forth in Table 1 . 

15 

4. An isolated nucleic acid molecule which encodes a polypeptide sequence selected 
from the group consisting of those sequences set forth in Appendix B, provided that 
the nucleic acid molecule does not consist of any of the F-designated genes set forth 
in Table 1. 

20 

5. An isolated nucleic acid molecule which encodes a naturally occurring allelic variant 
of a polypeptide selected from the group of amino acid sequences consisting of those 
sequences set forth in Appendix B, provided that the nucleic acid molecule does not 
consist of any of the F-designated genes set forth in Table 1 . 

25 

6. An isolated nucleic acid molecule comprising a nucleotide sequence which is at least 
50% homologous to a nucleotide sequence selected from the group consisting of 
those sequences set forth in Appendix A, or a portion thereof, provided that the 
nucleic acid molecule does not consist of any of the F-designated genes set forth in 

30 Table 1. 

7. An isolated nucleic acid molecule comprising a fragment of at least 15 nucleotides 
of a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of those sequences set forth in Appendix A, provided that the nucleic acid 

35 molecule does not consist of any of the F-designated genes set forth in Table 1 . 
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8. An isolated nucleic acid molecule which hybridizes to the nucleic acid molecule of 
any one of claims 1-7 under stringent conditions. 

9. An isolated nucleic acid molecule comprising the nucleic acid molecule of claim 1 

5 or a portion thereof and a nucleotide sequence encoding a heterologous polypeptide. 

10. A vector comprising the nucleic acid molecule of claim 1. 

1 1 . The vector of claim 10, which is an expression vector. 

10 

12. A host cell transfected with the expression vector of claim 1 1 . 

13. The host cell of claim 12, wherein said cell is a microorganism. 

15 14. The host cell of claim 1 3 , wherein said cell belongs to the genus Corynebacterium 
or Brevibacterium. 

15. The host cell of claim 12, wherein the expression of said nucleic acid molecule 
results in the modulation in production of a fine chemical from said cell. 

20 

16. The host cell of claim 15, wherein said fine chemical is selected from the group 
consisting of: organic acids, proteinogenic and nonproteino genie amino acids, purine 
and pyrimidine bases, nucleosides, nucleotides, lipids, saturated and unsaturated 
fatty acids, diols, carbohydrates, aromatic compounds, vitamins, cofactors, 

25 polyketides, and enzymes. 

17. A method of producing a polypeptide comprising culturing the host cell of claim 12 
in an appropriate culture medium to, thereby, produce the polypeptide. 

30 1 8. An isolated SES polypeptide from Corynebacterium glutamicum, or a portion 
thereof. 



35 



19. The polypeptide of claim 18, wherein said polypeptide is involved in the production 
of a fine chemical production. 
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20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of those sequences set forth in Appendix B, provided that the amino acid 
sequence is not encoded by any of the F-designated genes set forth in Table 1 . 

5 2 1 . An isolated polypeptide comprising a naturally occurring allelic variant of a 

polypeptide comprising an amino acid sequence selected from the group consisting 
of those sequences set forth in Appendix B, or a portion thereof, provided that the 
amino acid sequence is not encoded by any of the F-designated genes set forth in 
Table 1. 

10 

22. The isolated polypeptide of claim 18, further comprising heterologous amino acid 
sequences. 

23. An isolated polypeptide which is encoded by a nucleic acid molecule comprising a 
15 nucleotide sequence which is at least 50% homologous to a nucleic acid selected 

from the group consisting of those sequences set forth in Appendix A, provided that 
the nucleic acid molecule does not consist of any of the F-designated nucleic acid 
molecules set forth in Table 1 . 

20 24. An isolated polypeptide comprising an amino acid sequence which is at least 50% 
homologous to an amino acid sequence selected from the group consisting of those 
sequences set forth in Appendix B, provided that the amino acid sequence is not 
encoded by any of the F-designated genes set forth in Table 1 . 

25 25. A method for producing a fine chemical, comprising culturing a cell containing a 
vector of claim 12 such that the fine chemical is produced. 

26. The method of claim 25, wherein said method further comprises the step of 
recovering the fine chemical from said culture. 

30 

27. The method of claim 25, wherein said method further comprises the step of 
transfecting said cell with the vector of claim 1 1 to result in a cell containing said 
vector. 

35 28. The method of claim 25, wherein said cell belongs to the genus Corynebacterium or 
Brevibacterium. 
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29. The method of claim 25, wherein said cell is selected from the group consisting of: 
Corynebacterium glutamicum, Corynebacterium herculis, Corynebacterium, lilium, 
Corynebacterium acetoacidophilum, Corynebacterium acetoglutamicum, 
Corynebacterium acetophilum, Corynebacterium ammoniagenes, Corynebacterium 

5 fujiokense, Corynebacterium nitrilophilus, Brevibacterium ammoniagenes, 

Brevibacterium butanicum, Brevibacterium divaricatum, Brevibacterium flavum, 
Brevibacterium healii, Brevibacterium ketoglutamicum, Brevibacterium 
ketosoreductum, Brevibacterium lactofermentum, Brevibacterium linens, 
Brevibacterium paraffmolyticum, and those strains set forth in Table 3. 

10 

30. The method of claim 25, wherein expression of the nucleic acid molecule from said 
vector results in modulation of production of said fine chemical. 

31. The method of claim 25, wherein said fine chemical is selected from the group 

15 consisting of: organic acids, proteinogenic and nonproteinogenic amino acids, purine 

and pyrimidine bases, nucleosides, nucleotides, lipids, saturated and unsaturated 
fatty acids, diols, carbohydrates, aromatic compounds, vitamins, cofactors, 
polyketides, and enzymes. 

20 32. The method of claim 25, wherein said fine chemical is an amino acid. 

33. The method of claim 32, wherein said amino acid is drawn from the group consisting 
of: lysine, glutamate, glutamine, alanine, aspartate, glycine, serine, threonine, 
methionine, cysteine, valine, leucine, isoleucine, arginine, proline, histidine, 

25 tyrosine, phenylalanine, and tryptophan. 

34. A method for producing a fine chemical, comprising culturing a cell whose genomic 
DNA has been altered by the inclusion of a nucleic acid molecule of any one of 
claims 1-9. 

30 

35. A method for diagnosing the presence or activity of Corynebacterium 
diphtheriae in a subject, comprising detecting the presence of one or more of the 
sequences set forth in Appendix A or Appendix B in the subject, provided that the 
sequences are not or are not encoded by any of the F-designated sequences set forth in 
35 Table 1, thereby diagnosing the presence or activity of Corynebacterium diphtheriae in 
the subject. 
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36. A host cell comprising a nucleic acid molecule selected from the group 
consisting of the nucleic acid molecules set forth in Appendix A, wherein the nucleic 
acid molecule is disrupted. 

5 37. A host cell comprising a nucleic acid molecule selected from the group 

consisting of the nucleic acid molecules set forth in Appendix A, wherein the nucleic 
acid molecule comprises one or more nucleic acid modifications from the sequence set 
forth in Appendix A. 

10 38. A host cell comprising a nucleic acid molecule selected from the group 

consisting of the nucleic acid molecules set forth in Appendix A, wherein the regulatory 
region of the nucleic acid molecule is modified relative to the wild-type regulatory 
region of the molecule. 
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COR YNEBA CTERIUM GLUTAMICUM GENES ENCODING PROTEINS 
INVOLVED IN GENETIC STABILITY, GENE EXPRESSION, AND PROTEIN 
SECRETION AND FOLDING 

5 

Abstract of the Disclosure 

Isolated nucleic acid molecules, designated SES nucleic acid molecules, which 
encode novel SES proteins from Corynebacterium glutamicum are described. The 

10 invention also provides antisense nucleic acid molecules, recombinant expression 

vectors containing SES nucleic acid molecules, and host cells into which the expression 
vectors have been introduced. The invention still further provides isolated SES proteins, 
mutated SES proteins, fusion proteins, antigenic peptides and methods for the 
improvement of production of a desired compound from C. glutamicum based on 

1 5 genetic engineering of SES genes in this organism. 
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dapD 
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inhA 


aroC; aroK; aroB; 
pepQ 


aroD; aroE 


Gene Name 


Transposable element IS31 831 
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NADH dehydrogenase | 


L-malate: quinone oxidoreductase 


Chloramphenicol aceteyl transferase | 


Involved in cell division; PII protein; 
uridylyltransferase (uridylyi-removing 
enzmye); signal recognition particle; low 
affinity ammonium uptake protein 


Phosphoenolpyruvate-carboxylase; ?; high 
affinity ammonium uptake protein; putative 
ornithine-cyclodecarboxylase; sarcosine 
oxidase 


Tetrahydrodipicolinate succinylase 
(incomplete 1 ) 


Transport of ectoine, glycine betaine, 
proline 






Chorismate synthase; shikimate kinase; 3- 
dehydroquinate synthase; putative 
cytoplasmic peptidase 


3-dehydroquinase; shikimate 
dehydrogenase 


Gene Function 
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hdh; hk 


odhA 


Gene Name 


Dihydro-dipichorinate synthetase 


Aspartokinase 


Prephenate dehydratase 


Isocitric acid lyase N-terminal fragment 


Isocitric acid lyase 


Flavum aspartase 


Desthiobiotinsynthetase 


Diamino pelargonic acid aminotransferase 


Biotin-synthase 


Promoter and operator regions of 
tryptophan operon 


Leader peptide; anthranilate synthase 


Tryptophan operon 


Upstream of the start codon of homoserine 
kinase gene 


Homoserine dehydrogenase; homoserine 
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2-oxoglutarate dehydrogenase 
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(Brevibacterium lactofermentum AJ12036) odhA gene encoding a novel type 
of 2-oxoglutarate dehydrogenase," Microbiology. 142:3347-3354 H9961 
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178{15):4412-4419 (1996) 
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13032 and analysis of its role in intergeneric conjugation with Escherichia 
coli," /. Bacteriol., 176(23):7309-7319 (1994); Schafer, A. et al. "The 
Corynebacterium glutamicum cgllM gene encoding a 5-cytosine in an McrBC- 
deficient Escherichia coli strain," Gene, 203(2):95-101 (1997) 


Schafer, A. et al. "Cloning and characterization of a DNA region encoding a 
stress-sensitive restriction system from Corynebacterium glutamicum ATCC 


U uara, J.F. and Uunican, L.K. (1994) Complete nucleotide sequence of the 
Corynebacterium glutamicum ATCC 21850 tpD gene." Thesis, Microbiology 
Department, University College Galway, Ireland. 
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(1993) 


Kossol, 1. et al. 1 he Corynebacterium glutamicum aecD gene encodes a C-S 
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X17313 


XI 4234 


X07563 


X04960 


U89648 


U53587 


U43536 


U43535 


U35023 


U31281 


GenBank™ 
Accession No. 


Q. 
T3 
> 


fda 


EC 4.1.1.31 


lysA 


trpA; trpB; trpC; trpD; 
trpE; trpG; trpL 




aphA-3 


w 


cmr 


thtR; accBC 


bioB 


Gene Name 


L-2, 3-dihydrodipicolinate synthetase (EC 
4.2.1.52) 


Fructose-bisphosphate aldolase 


Phosphoenolpyruvate carboxylase 


DAP decarboxylase (meso-diaminopimelate 
decarboxylase, EC 4.1.1.20) 


Tryptophan operon 


Corynebacterium glutamicum unidentified 
sequence involved in histidine biosynthesis, 
partial sequence 


3'5"-aminogIycoside phosphotransferase 


1 Heat shock ATP-binding protein 


Multidrug resistance protein 


Thiosulfate sulfurtransferase; acyl CoA 
carboxylase 


Biotin synthase 


Gene Function 


Bonnassie, S. et al. "Nucleic sequence of the dapA gene from 
Corynebacterium glutamicum," Nucleic Acids Res., 18(21):6421 (1990) 
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structural analysis of the Corynebacterium glutamicum fda gene: structural 
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class II aldolases," Mol. Microbiol, 


Eikmanns, B.J. et al. "The Phosphoenolpyruvate carboxylase gene of 
Corynebacterium glutamicum: Molecular cloning, nucleotide sequence, and 
expression," Mol Gen. Genet., 218(2):330-339 (1989); Lepiniec, L. et al. 
"Sorghum Phosphoenolpyruvate carboxylase gene family: structure, function 
and molecular evolution," Plant. Mol. Biol, 21 (3):487-502 (1993) 


Yeh, P. et al. "Nucleic sequence of the lysA gene of Corynebacterium 
glutamicum and possible mechanisms for modulation of its expression," Mol. 
Gen. Genet, 212(1): 112-1 19 (1988) 


Matsui, K. et al. "Complete nucleotide and deduced amino acid sequences of 
the Brevibacterium lactofermentum tryptophan operon," Nucleic Acids Res., 
14(24):10113-10114 (1986) 








Jager, W. et al. "A Corynebacterium glutamicum gene conferring multidrug 
resistance in the heterologous host Escherichia coli," J. Bacteriol, 
179(7):2449-2451 (1997) 


Jager, W. et al. "A Corynebacterium glutamicum gene encoding a two-domain 
protein similar to biotin carboxylases and biotin-carboxyl-carrier proteins," 
Arch. Microbiol, 166(2);76-82 (1996) 


Serebriiskii, I.G., "Two new members of the bio B superfamily: Cloning, 
sequencing and expression of bio B genes of Methylobacillus flagellatum and 
Corynebacterium glutamicum," Gene, 175:15-22 (1996) 
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X54740 
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GenBank™ 
Accession No. 


lysl 


1 


gap;pgk; tpi 


lysC-alpha; lysC-beta; 
asd 


attB-related site 


thrC 


trpL; trpE 


argS; lysA 




Gene Name 


L-lysine permease 


Glutamate dehydrogenase 


Glyceraldehyde-3-phosphate; 
phosphoglycerate kinase; triosephosphate 
isomerase 


Aspartokinase-alpha subunit; 
Aspartokinase-beta subunit; aspartate beta 
semialdehyde dehydrogenase 


Attachment site 


Threonine synthase 


Putative leader peptide; anthranilate 
synthase component 1 


Arginyl-tRNA synthetase; Diaminopimelate 
decarboxylase 


AttB-related site 


Gene Function 


Seep-Feldhaus, A.H. et al. "Molecular analysis of the Corynebacterium 
glutamicum lysl gene involved in lysine uptake," Mol Microbiol, 5(12):2995- 
3005(1991) 
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(1992) 
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(1992) 


Kalinowski, J. et al. "Genetic and biochemical analysis of the Aspartokinase 
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Kalinowski, J. et al. "Aspartokinase genes lysC alpha and lysC beta overlap 
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Corynebacterium glutamicum," Mol. Gen. Genet., 224(3):317-324 (1990) 
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Han, K.S. et al, "The molecular structure of the Corynebacterium glutamicum 
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Marcel, T. et al. "Nucleotide sequence and organization of the upstream region 
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lysE; lysG 
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betP 
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Gene Name 


Lysine exporter protein; Lysine export 
regulator protein 




Glycine betaine transport system 


Ammonium transport system 


Promoter fragment PF109 


Promoter fragment PF104 


Promoter fragment PFlOl 


Promoter fragment F75 


Promoter fragment F64 


Promoter fragment F45 


Gene Function 


Vrljic, M. et al. "A new type of transporter with a new type of cellular 
function: L-lysine export from Corynebacterium glutamicum," Mol. 
Microbiol., 22(5):815-826 (1996) 


Patek, M. et al. "Identification and transcriptional analysis of the dapB-ORF2- 
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Peter, H. et al. "Isolation, characterization, and expression of the 
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compatible solute glycine betaine," J. Bacteriol, 178(17):5229-5234 (1996) 


Siewe, R.M. et al. "Functional and genetic characterization of the (methyl) 
ammonium uptake carrier of Corynebacterium glutamicum," /. Biol. Chem., 
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Patek, M. et al. "Promoters from Corynebacterium glutamicum: cloning, 
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BGI-127CP 



<110> Pompejus, Markus 

Kroger, Burkhard 

Schroder, Hartwig 

Zelder, Oskar 

Haberhauer, Gregor 
<120> CORYNEBACTERIUM GLUTAMICUM GENES ENCODING PROTEINS 

INVOLVED IN GENETIC STABILITY, GENE EXPRESSION, 

AND PROTEIN SECRETION AND FOLDING 
<130> BGI-127CP 
<140> 
<141> 
<160> 616 

<210> 1 
<211> 2250 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2227) 
<223> RXA01278 

<400> 1 

ttatccgtag gtgacaaact ttttaatact tgggtatctg tcatggatac cccggtaata 60 

aataagtgaa ttaccgtaac caacaagttg gggtaccact gtg gca caa gaa gtg 11! 

Val Ala Gin Glu Val 
1 5 



SEQUENCE LISTING 



eta aac aag gtc cgc aac ate ggc ate atg gcg cac 
Leu Asn Lys Val Arg Asn lie Gly He Met Ala His 



gat get ggt aag acc acg acc acc gaa cgc ate etc ttc tac acc ggc 
Asp Ala Gly Lys Thr Thr Thr Thr Glu Arg He Leu Phe Tyr Thr Gly 



ate aac cgt aag gtc ggt gag acc cac gac ggt ggc gca acc acc gac 
He Asn Arg Lys Val Gly Glu Thr His Asp Gly Gly Ala Thr Thr Asp 



gag cag gag aag gaa cgc ggc ate 
Glu Gin Glu Lys Glu Arg Gly He 



tgt ttc tgg gat aac aac cag gtc 
Cys Phe Trp Asp Asn Asn Gin Val 



gtt gac ttc acc gtt gag gtt gag cgt tec etc cgc 
Val Asp Phe Thr Val Glu Val Glu Arg Ser Leu Arg 



ctt aag gat 
Leu Lys Asp 



tgg atg 
Trp Met 
55 

gtt acc 
Val Thr 
70 

ggc cac 
Gly His 



gac ggc gca 
Asp Gly Ala 



gtt get 
Val Ala 
105 



gtg ttc 
Val Phe 

cgt cag 



gac ggc aag 
Asp Gly Lys 
110 



acc att 
Thr He 
65 

aac ate 
Asn He 
80 



acc tec gee 
Thr Ser Ala 



att gac acc 
He Asp Thr 



ate 163 
He 



211 



259 



gcg 307 
Ala 



cct 355 
Pro 
85 



tct gag cag gtt tgg 



get acc aag tac gac 



:tc cgc gtg ctt 4Uj> 
jeu Arg Val Leu 
100 

gaa ggc gtt gag cca cag 451 
Glu Gly Val Glu Pro Gin 
115 

gtt cca cgt ate 499 
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Ser Glu Gin Val Trp Arg Gin Ala Thr Lys Tyr Asp Val Pro Arg He 
120 125 130 

tgc ttc gtg aac aag atg gac aag etc ggt gcr gac ttc tac ttc acc 
Cys Phe Val Asn Lys Met Asp Lys Leu Gly Ala Asp Phe Tyr Phe Thr 
135 140 145 

gtt ggc acc ate gag gac cgc ctg ggt gca aag cca ttg gtt atg cag 
Val Gly Thr He Glu Asp Arg Leu Gly Ala Lys Pro Leu Val Met Gin 
150 155 160 165 

etc cca ate ggt get gag gac aac ttc gac ggc gtc ate gac ctt ctt 
Leu Pro He Gly Ala Glu Asp Asn Phe Asp Gly Val He Asp Leu Leu 
170 175 180 

gaa atg aag gca ctg acc tgg cgt gga gtt acc cca att ggt acc gaa 
Glu Met Lys Ala Leu Thr Trp Arg Gly Val Thr Pro He Gly Thr Glu 
185 190 195 

get acc gtt gag gag ate cca gca gag etc gca gac cgc gca get gag 
Ala Thr Val Glu Glu He Pro Ala Glu Leu Ala Asp Arg Ala Ala Glu 
200 205 210 

tac cgt gag aag ctt etc gag acc gtt gca gag tec gac gaa gag etc 
Tyr Arg Glu Lys Leu Leu Glu Thr Val Ala Glu Ser Asp Glu Glu Leu 
215 220 225 

atg gag aag tac ttc ggt ggc gaa gag etc age ate get gag ate aag 
Met Glu Lys Tyr Phe Gly Gly Glu Glu Leu Ser He Ala Glu He Lys 
230 235 240 245 

gca get ate cgt aag atg gtt gtt aac tct gag ate tac cct gtt tac 
Ala Ala He Arg Lys Met Val Val Asn Ser Glu He Tyr Pro Val Tyr 
250 255 260 

tgt ggc acc gec tac aag aac aag ggc ate cag cca ctg etc gac gca 
Cys Gly Thr Ala Tyr Lys Asn Lys Gly He Gin Pro Leu Leu Asp Ala 
265 270 275 

gtc gtt gac ttc ctg cct tec cca ctg gat etc ggc gag acc aag ggc 
Val Val Asp Phe Leu Pro Ser Pro Leu Asp Leu Gly Glu Thr Lys Gly 
280 285 290 

act gac gtt aag gat cct gag aag gtt ctg acc cgt aag cct tec gac 
Thr Asp Val Lys Asp Pro Glu Lys Val Leu Thr Arg Lys Pro Ser Asp 
295 300 305 

gaa gag cca ctg tct gca ctt gca ttc aag att gca get cac cca ttc 
Glu Glu Pro Leu Ser Ala Leu Ala Phe Lys He Ala Ala His Pro Phe 
310 315 320 325 

ttc ggt aag ctg acc ttc gtt cgt ctg tac tec ggc aag gtt gag cca 
Phe Gly Lys Leu Thr Phe Val Arg Leu Tyr Ser Gly Lys Val Glu Pro 
330 335 340 

ggc gag cag gtt ctt aac tec acc aag aac aag aag gaa cgc att ggt 
Gly Glu Gin Val Leu Asn Ser Thr Lys Asn Lys Lys Glu Arg He Gly 
345 350 355 



aag ctg ttc cag atg cac gee aac aag gaa aac cct gtt gag gtt gca 
Lys Leu Phe Gin Met His Ala Asn Lys Glu Asn Pro Val Glu Val Ala 
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cac get ggt aac ate tac gcg ttc ate ggc ctg aag gac ace ace acc 126/ 

His Ala Gly Asn lie Tyr Ala Phe lie Gly Leu Lys Asp Thr Thr Thr 

375 380 385 

ggt gac acc etc tgt gac gca aac get cca ate att ctt gag tec atg 1315 

Gly Asp Thr Leu Cys Asp Ala Asn Ala Pro lie lie Leu Glu Ser Met 
390 395 400 405 

gac ttc ccg gat cca gtt ate cag gtt get att gag cct aag acc aag 1363 

Asp Phe Pro Asp Pro Val lie Gin Val Ala lie Glu Pro Lys Thr Lys 
410 415 420 

tct gac cag gag aag etc ggc gta get ate cag aag ctt get gaa gaa 1411 

Ser Asp Gin Glu Lys Leu Gly Val Ala He Gin Lys Leu Ala Glu Glu 
425 430 435 

gac cca acc ttc acc gtt cac ttg gac gat gag tec ggc cag acc gtc 1459 

Asp Pro Thr Phe Thr Val His Leu Asp Asp Glu Ser Gly Gin Thr Val 
440 445 450 

att ggc ggc atg ggc gag ctg cac etc gat gtt ctt gtt gac cgc atg 1507 

He Gly Gly Met Gly Glu Leu His Leu Asp Val Leu Val Asp Arg Met 

455 460 465 

aag cgc gag ttc aag gtt gag gca aac ate ggt gac cca cag gtt get 1555 

Lys Arg Glu Phe Lys Val Glu Ala Asn He Gly Asp Pro Gin Val Ala 
470 475 480 485 

tac cgt gag acc ate cgt aag cct gtt gag tec etc age tac acc cac 1603 

Tyr Arg Glu Thr lie Arg Lys Pro Val Glu Ser Leu Ser Tyr Thr His 
490 495 500 

aag aag cag act ggt ggt tec ggt cag ttc get aag gtc ate ate acc 1651 

Lys Lys Gin Thr Gly Gly Ser Gly Gin Phe Ala Lys Val He He Thr 
505 510 515 

att gag cct tac gca cct gag gca gac gag ctt gaa gag ggc gag tec 1699 

He Glu Pro Tyr Ala Pro Glu Ala Asp Glu Leu Glu Glu Gly Glu Ser 
520 525 530 

gca ate tac aag ttc gag aac get gtc acc ggt ggt cgt gtt cca cgt 1747 

Ala He Tyr Lys Phe Glu Asn Ala Val Thr Gly Gly Arg Val Pro Arg 

535 540 545 

gaa tac ate cca tec gtt gac get ggt ate cag gac gca atg cag tac 1795 

Glu Tyr He Pro Ser Val Asp Ala Gly He Gin Asp Ala Met Gin Tyr 
550 555 560 565 

ggc ttc ctg get ggc tac cca ctg gtt aac gtc aag gca acc ctt gaa 1843 

Gly Phe Leu Ala Gly Tyr Pro Leu Val Asn Val Lys Ala Thr Leu Glu 
570 575 580 

gat ggc get tac cac gac gtt gac tec tct gaa atg gee ttc aag etc 1891 

Asp Gly Ala Tyr His Asp Val Asp Ser Ser Glu Met Ala Phe Lys Leu 
585 " 590 595 



gee ggt tec cag gcg ttc aag gaa get gtt gca aag gca aag cca gtc 
Ala Gly Ser Gin Ala Phe Lys Glu Ala Val Ala Lys Ala Lys Pro Val 
600 605 610 



1939 
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-4- 



ctc etc gag cca ate atg tec gtt gaa ate acc act cct gag gag tac 1987 

Leu Leu Glu Pro He Met Ser Val Glu He Thr Thr Pro Glu Glu Tyr 

615 620 625 

atg ggt gaa gtc ate ggt gac gtg aac tec cgc cgt ggc cag ate get 2035 

Met Gly Glu Val He Gly Asp Val Asn Ser Arg Arg Gly Gin He Ala 
630 635 640 645 

tec atg gat gac cgt gca ggc gec aag ctg gtt aag get aag gtt cca 2083 

Ser Met Asp Asp Arg Ala Gly Ala Lys Leu Val Lys Ala Lys Val Pro 

650 655 660 

ctg tct cag atg ttc ggt tac gtc ggt gac ctt cgc tct aag acc cag 2131 

Leu Ser Gin Met Phe Gly Tyr Val Gly Asp Leu Arg Ser Lys Thr Gin 

665 670 675 

ggt cgt gca aac tac tec atg gtc ttc gat tec tac get gag gtc cca 2179 

Gly Arg Ala Asn Tyr Ser Met Val Phe Asp Ser Tyr Ala Glu Val Pro 

680 685 690 

gee aac gtt gca gca gat gtt att get gag cgc aac ggc acc get tec 2227 

Ala Asn Val Ala Ala Asp Val He Ala Glu Arg Asn Gly Thr Ala Ser 

695 700 705 

taaagatcgt ttagatccga agg 2250 



<210> 2 
<211> 709 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 2 

Val Ala Gin Glu Val Leu Lys Asp Leu Asn Lys Val Arg Asn He Gly 
15 10 15 

He Met Ala His He Asp Ala Gly Lys Thr Thr Thr Thr Glu Arg He 
20 25 30 

Leu Phe Tyr Thr Gly He Asn Arg Lys Val Gly Glu Thr His Asp Gly 
35 40 45 

Gly Ala Thr Thr Asp Trp Met Glu Gin Glu Lys Glu Arg Gly He Thr 
50 55 60 

He Thr Ser Ala Ala Val Thr Cys Phe Trp Asp Asn Asn Gin Val Asn 
65 70 75 80 

He He Asp Thr Pro Gly His Val Asp Phe Thr Val Glu Val Glu Arg 
85 90 95 

Ser Leu Arg Val Leu Asp Gly Ala Val Ala Val Phe Asp Gly Lys Glu 
100 105 110 

Gly Val Glu Pro Gin Ser Glu Gin Val Trp Arg Gin Ala Thr Lys Tyr 
115 120 125 



Asp Val 
130 



Pro Arg He Cys Phe Val 
135 



Asn Lys Met Asp Lys Leu Gly Ala 
140 
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Asp Phe Tyr Phe Thr Val Gly Thr He Glu Asp Arg Leu Gly Ala Lys 
145 150 155 160 

Pro Leu Val Met Gin Leu Pro He Gly Ala Glu Asp Asn Phe Asp Gly 
165 170 175 

Val He Asp Leu Leu Glu Met Lys Ala Leu Thr Trp Arg Gly Val Thr 
180 185 190 

Pro He Gly Thr Glu Ala Thr Val Glu Glu He Pro Ala Glu Leu Ala 
195 200 205 

Asp Arg Ala Ala Glu Tyr Arg Glu Lys Leu Leu Glu Thr Val Ala Glu 
210 215 220 

Ser Asp Glu Glu Leu Met Glu Lys Tyr Phe Gly Gly Glu Glu Leu Ser 
225 230 235 240 

He Ala Glu lie Lys Ala Ala He Arg Lys Met Val Val Asn Ser Glu 
245 250 255 

He Tyr Pro Val Tyr Cys Gly Thr Ala Tyr Lys Asn Lys Gly He Gin 
260 265 270 

Pro Leu Leu Asp Ala Val Val Asp Phe Leu Pro Ser Pro Leu Asp Leu 
275 280 285 

Gly Glu Thr Lys Gly Thr Asp Val Lys Asp Pro Glu Lys Val Leu Thr 
290 295 300 

Arg Lys Pro Ser Asp Glu Glu Pro Leu Ser Ala Leu Ala Phe Lys He 
305 310 315 320 

Ala Ala His Pro Phe Phe Gly Lys Leu Thr Phe Val Arg Leu Tyr Ser 
325 330 335 

Gly Lys Val Glu Pro Gly Glu Gin Val Leu Asn Ser Thr Lys Asn Lys 
340 345 350 

Lys Glu Arg He Gly Lys Leu Phe Gin Met His Ala Asn Lys Glu Asn 
355 360 365 

Pro Val Glu Val Ala His Ala Gly Asn He Tyr Ala Phe He Gly Leu 
370 375 380 

Lys Asp Thr Thr Thr Gly Asp Thr Leu Cys Asp Ala Asn Ala Pro He 
385 390 395 400 

lie Leu Glu Ser Met Asp Phe Pro Asp Pro Val He Gin Val Ala He 
405 410 415 

Glu Pro Lys Thr Lys Ser Asp Gin Glu Lys Leu Gly Val Ala He Gin 
420 425 430 

Lys Leu Ala Glu Glu Asp Pro Thr Phe Thr Val His Leu Asp Asp Glu 
435 440 445 

Ser Gly Gin Thr Val He Gly Gly Met Gly Glu Leu His Leu Asp Val 
450 455 460 



Leu Val Asp Arg Met Lys Arg Glu Phe Lys Val Glu Ala Asn He Gly 
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Asp Pro Gin Val Ala Tyr Arg Glu Thr lie Arg Lys Pro Val Glu Ser 
485 490 495 

Leu Ser Tyr Thr His Lys Lys Gin Thr Gly Gly Ser Gly Gin Phe Ala 
500 505 510 

Lys Val lie lie Thr lie Glu Pro Tyr Ala Pro Glu Ala Asp Glu Leu 
515 520 525 

Glu Glu Gly Glu Ser Ala lie Tyr Lys Phe Glu Asn Ala Val Thr Gly 
530 535 540 

Gly Arg Val Pro Arg Glu Tyr lie Pro Ser Val Asp Ala Gly lie Gin 
545 550 555 560 

Asp Ala Met Gin Tyr Gly Phe Leu Ala Gly Tyr Pro Leu Val Asn Val 
565 570 575 

Lys Ala Thr Leu Glu Asp Gly Ala Tyr His Asp Val Asp Ser Ser Glu 
580 585 590 

Met Ala Phe Lys Leu Ala Gly Ser Gin Ala Phe Lys Glu Ala Val Ala 
595 600 605 

Lys Ala Lys Pro Val Leu Leu Glu Pro lie Met Ser Val Glu He Thr 
610 615 620 

Thr Pro Glu Glu Tyr Met Gly Glu Val He Gly Asp Val Asn Ser Arg 
625 630 635 640 

Arg Gly Gin lie Ala Ser Met Asp Asp Arg Ala Gly Ala Lys Leu Val 
645 650 655 

Lys Ala Lys Val Pro Leu Ser Gin Met Phe Gly Tyr Val Gly Asp Leu 
660 665 670 

Arg Ser Lys Thr Gin Gly Arg Ala Asn Tyr Ser Met Val Phe Asp Ser 
675 680 685 

Tyr Ala Glu Val Pro Ala Asn Val Ala Ala Asp Val He Ala Glu Arg 
690 695 700 

Asn Gly Thr Ala Ser 
705 



<210> 3 
<211> 948 
<212> DNA 

<213> Corynebacter ium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (925) 

<223> RXA01913 

<400> 3 

acctgtacga tcacttttta gacgggcggg tagggctact gtgccctaac ctaagcttg 
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aaagcatcaa ttatccatac ataaggagga tcgccccgta atg gcg aac tac acc 

Met Ala Asn Tyr Thr 



get gcg gat gtt aag aag etc cgc gaa etc acc ggt tec ggc atg etc 

Ala Ala Asp Val Lys Lys Leu Arg Glu Leu Thr Gly Ser Gly Met Leu 

10 15 20 

gat tgc aag aag get ctg gag gag tec get ggc gac ttc gac aag get 

Asp Cys Lys Lys Ala Leu Glu Glu Ser Ala Gly Asp Phe Asp Lys Ala 



gtt gag ate ctg cgc gtc aag ggc gca aag gac gtc gga aag cgt gca 259 
Val Glu lie Leu Arg Val Lys Gly Ala Lys Asp Val Gly Lys Arg Ala 



gag cgt aac get acc gaa ggt etc gtt gca gtt tct ggc aac acc atg 
Glu Arg Asn Ala Thr Glu Gly Leu Val Ala Val Ser Gly Asn Thr Met 



gtc gag gtc aac tct gag acc gac ttc gtt gca aag aac tct gac ttc 355 

Val Glu Val Asn Ser Glu Thr Asp Phe Val Ala Lys Asn Ser Asp Phe 

70 75 80 85 

aag gaa ttc get gca aag gtt gca gac gca gca gca get gca aag get 403 

Lys Glu Phe Ala Ala Lys Val Ala Asp Ala Ala Ala Ala Ala Lys Ala 
90 95 100 

aac tec cag gaa gag etc gca gca gtt gac gtg gac gga cag acc gca 451 

Asn Ser Gin Glu Glu Leu Ala Ala Val Asp Val Asp Gly Gin Thr Ala 
105 110 115 

gac gca get ctg cag gag ttc tec gca aag ate ggc gag aag ctt gag 499 

Asp Ala Ala Leu Gin Glu Phe Ser Ala Lys lie Gly Glu Lys Leu Glu 
120 125 130 

ctt cgt cgc gca gta acc etc gag ggc gac aag acc get gtt tac etc 547 

Leu Arg Arg Ala Val Thr Leu Glu Gly Asp Lys Thr Ala Val Tyr Leu 

135 140 145 

cac cag cgt tec get gac ctg cca cca gca gtt ggc gtt ttg gtt get 595 

His Gin Arg Ser Ala Asp Leu Pro Pro Ala Val Gly Val Leu Val Ala 

150 155 160 165 

ttc acc ggt gaa ggt gaa gca get gag gca get gca cgt cag get gca 643 

Phe Thr Gly Glu Gly Glu Ala Ala Glu Ala Ala Ala Arg Gin Ala Ala 
170 175 180 

atg cag att get get ctg aag get tct tac etc acc cgt gag gac gtt 691 

Met Gin lie Ala Ala Leu Lys Ala Ser Tyr Leu Thr Arg Glu Asp Val 
185 190 195 

cct gca gag ate ate gag aag gag cgc tec ate get gag cag ate act 739 

Pro Ala Glu He He Glu Lys Glu Arg Ser He Ala Glu Gin He Thr 
200 205 210 

cgc gaa gag ggc aag cca gag cag get ate cct aag ate gtt gag ggt 787 

Arg Glu Glu Gly Lys Pro Glu Gin Ala He Pro Lys He Val Glu Gly 

215 220 225 

cgz ttg aat ggc ttc tac aag gag aac gta ctt ctt gag cag tec teg 835 
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Arg Leu Asn Gly Phe Tyr Lys Glu Asn Val Leu Leu Glu Gin Ser Ser 

230 235 240 245 

gta get gac age aag aag acc gtt aag get ctt ctg gac gag get ggc 883 

Val Ala Asp Ser Lys Lys Thr Val Lys Ala Leu Leu Asp Glu Ala Gly 

250 255 260 

gtt acc gtc acc tec ttc get cgc ttc gag gtc ggc cag get 925 

Val Thr Val Thr Ser Phe Ala Arg Phe Glu Val Gly Gin Ala 

265 270 275 

taaggecact tgaaggttgt ggg 948 



<210> 4 
<211> 275 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 4 

Met Ala Asn Tyr Thr Ala Ala Asp Val Lys Lys Leu Arg Glu Leu Thr 
15 10 15 

Gly Ser Gly Met Leu Asp Cys Lys Lys Ala Leu Glu Glu Ser Ala Gly 
20 25 30 

Asp Phe Asp Lys Ala Val Glu lie Leu Arg Val Lys Gly Ala Lys Asp 
35 40 45 

Val Gly Lys Arg Ala Glu Arg Asn Ala Thr Glu Gly Leu Val Ala Val 
50 55 60 

Ser Gly Asn Thr Met Val Glu Val Asn Ser Glu Thr Asp Phe Val Ala 
65 70 75 80 

Lys Asn Ser Asp Phe Lys Glu Phe Ala Ala Lys Val Ala Asp Ala Ala 
85 90 95 

Ala Ala Ala Lys Ala Asn Ser Gin Glu Glu Leu Ala Ala Val Asp Val 
100 105 110 

Asp Gly Gin Thr Ala Asp Ala Ala Leu Gin Glu Phe Ser Ala Lys lie 
115 " 120 125 

Gly Glu Lys Leu Glu Leu Arg Arg Ala Val Thr Leu Glu Gly Asp Lys 
130 135 140 

Thr Ala Val Tyr Leu His Gin Arg Ser Ala Asp Leu Pro Pro Ala Val 
145 150 155 160 

Gly Val Leu Val Ala Phe Thr Gly Glu Gly Glu Ala Ala Glu Ala Ala 
165 170 175 

Ala Arg Gin Ala Ala Met Gin lie Ala Ala Leu Lys Ala Ser Tyr Leu 
180 185 190 

Thr Arg Glu Asp Val Pro Ala Glu lie lie Glu Lys Glu Arg Ser lie 
195 200 205 

Ala Glu Gin He Thr Arg Glu Glu Gly Lys Pro Glu Gin Ala He Pro 
210 215 220 
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Lys lie Val Glu Gly Arg Leu Asn 
225 230 

Leu Glu Gin Ser Ser Val Ala Asp 
245 

Leu Asp Glu Ala Gly Val Thr Val 
260 



Gly Phe Tyr Lys Glu Asn Val Leu 

235 240 

Ser Lys Lys Thr Val Lys Ala Leu 
250 255 

Thr Ser Phe Ala Arg Phe Glu Val 
265 270 



Gly Gin Ala 
275 



<210> 5 
<211> 1965 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1942) 
<223> RXN01559 

<400> 5 

gtctggttga ttggaattga aggagacttt cttggctcgg caaaaaaaga gtgccgctag 60 

cgcctgggaa cgatggccaa aacgcgcaat agcgttgttt gtg etc ate gtc gtt 115 

Val Leu He Val Val 



ggt gtt tat gcg ttg gtg ctg ttg aca ggc gat cgt tct gec aca cca 163 

Gly Val Tyr Ala Leu Val Leu Leu Thr Gly Asp Arg Ser Ala Thr Pro 

10 15 20 

aaa ttg ggt att gat ctg caa ggc gga acc cga gtg acc etc gtg ccg 211 

Lys Leu Gly He Asp Leu Gin Gly Gly Thr Arg Val Thr Leu Val Pro 



cag ggg cag gat cca act cag gac cag ctg aat cag gca cgc acc att 259 

Gin Gly Gin Asp Pro Thr Gin Asp Gin Leu Asn Gin Ala Arg Thr He 

40 45 50 

ctg gaa aac cgt gtg aac ggc atg ggc gtt tea ggt gca age gtg gtc 307 

Leu Glu Asn Arg Val Asn Gly Met Gly Val Ser Gly Ala Ser Val Val 



get gac ggt aac acg ctg gtg ate act gtt ccc ggg gaa aat acc gca 355 

Ala Asp Gly Asn Thr Leu Val lie Thr Val Pro Gly Glu Asn Thr Ala 

70 75 80 85 

cag gcg caa tec eta gga cag acc tec cag ctg ctg ttc cgt ccc gtt 403 

Gin Ala Gin Ser Leu Gly Gin Thr Ser Gin Leu Leu Phe Arg Pro Val 

90 95 100 

ggt cag gca gga atg ccc gat atg acc acg ttg atg cca gag ctg gaa 451 

Gly Gin Ala Gly Met Pro Asp Met Thr Thr Leu Met Pro Glu Leu Glu 

105 110 115 

gag arg gee aac agg tgg gtt gaa tac ggc gtc, ate acc gaa gag cag 499 

Glu Met Ala Asn Arg Trp Val Glu Tyr Gly Val He Thr Glu Glu Gin 
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gca aat gcc tec ttg gag gaa atg aac acc get gtt gca teg acc act 

Ala Asn Ala Ser Leu Glu Glu Met Asn Thr Ala Val Ala Ser Thr Thr 
135 140 145 

gcg gtg gaa ggc gaa gaa gca act gag cca gaa ccc gtc acc gtg teg 

Ala Val Glu Gly Glu Glu Ala Thr Glu Pro Glu Pro Val Thr Val Ser 

150 155 160 165 



gcg acc cct atg gat gag cca gcc aac tec att gag gca acj 
Ala Thr Pro Met Asp Glu Pro Ala Asn Ser lie Glu Ala Thu 
170 175 



cag cga 
Gin Arg 
180 



cgc cag gaa ate acg gac atg ctg cgc acc gac cgc cag tec acc gat 
Arg Gin Glu He Thr Asp Met Leu Arg Thr Asp Arg Gin Ser Thr Asp 
185 190 195 

ccc act gtc cag ate get gca agt tct ttg atg cag tgc acc act gat 
Pro Thr Val Gin He Ala Ala Ser Ser Leu Met Gin Cys Thr Thr Asp 
200 205 210 

gag atg gat cct ttg gcc ggc acc gat gat cca cgc ctg cca ttg gtg 
Glu Met Asp Pro Leu Ala Gly Thr Asp Asp Pro Arg Leu Pro Leu Val 
215 220 225 

gca tgt gat cca get gta ggt ggc gtg tat gta ctt gat cct gca cct 
Ala Cys Asp Pro Ala Val Gly Gly Val Tyr Val Leu Asp Pro Ala Pro 
230 235 240 245 

ttg etc aac ggc gaa acc gat gag gaa aat ggt gcg cgc eta acc ggt 
Leu Leu Asn Gly Glu Thr Asp Glu Glu Asn Gly Ala Arg Leu Thr Gly 
250 255 260 

aat gag ate gat acc aac cgt ccc ate acc ggt gga ttc aac gcc cag 
Asn Glu lie Asp Thr Asn Arg Pro He Thr Gly Gly Phe Asn Ala Gin 
265 270 275 

tec ggc cag atg gaa ate age ttt gcc ttc aaa tec ggc gat ggg gaa 
Ser Gly Gin Met Glu He Ser Phe Ala Phe Lys Ser Gly Asp Gly Glu 
280 285 290 

gaa ggc tct gca act tgg tec tct ctg acc age cag tac ctg cag cag 
Glu Gly Ser Ala Thr Trp Ser Ser Leu Thr Ser Gin Tyr Leu Gin Gin 
295 300 305 

cag ate gcc ate acc ctg gac tct cag gtg att tct gca ccc gtg att 
Gin He Ala He Thr Leu Asp Ser Gin Val He Ser Ala Pro Val He 
310 315 320 325 

cag tea gca acc cct gtg ggt tct gca aca tec ate acc ggt gac ttc 
Gin Ser Ala Thr Pro Val Gly Ser Ala Thr Ser He Thr Gly Asp Phe 
330 335 340 

act caa act gaa gcc caa gat ctg gcg aac aac ctg cgc tac ggt gca 
Thr Gin Thr Glu Ala Gin Asp Leu Ala Asn Asn Leu Arg Tyr Gly Ala 
345 350 355 



ttg ccc ctg age ttc gca ggt gaa aac ggc gag cgc ggc gga act acc 
Leu Pro Leu Ser Phe Ala Gly Glu Asn Gly Glu Arg Gly Gly Thr Thr 
360 365 370 
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acc acc gtt ccg cca tea eta ggc gca gca tec ttg aag gee gga ctg 

Thr Thr Val Pro Pro Ser Leu Gly Ala Ala Ser Leu Lys Ala Gly Leu 

375 380 385 

ate gca ggc ate gtc ggc ate gcg ctg gtc gee ate ttc gtg ttc gec 

lie Ala Gly lie Val Gly lie Ala Leu Val Ala lie Phe Val Phe Ala 
390 395 400 405 

tac tac cgc gtc ttc gga ttc gtt tec ctg ttc acc ctg ttt gec gca 

Tyr Tyr Arg Val Phe Gly Phe Val Ser Leu Phe Thr Leu Phe Ala Ala 
410 415 420 

ggc gtg ttg gtc tac ggc etc ctg gta ctg ctg gga cgc tgg ate gga 

Gly Val Leu Val Tyr Gly Leu Leu Val Leu Leu Gly Arg Trp He Gly 
425 430 435 

tat tec eta gac ctt get ggt ate gec ggt ttg ate ate ggt ate ggt 

Tyr Ser Leu Asp Leu Ala Gly He Ala Gly Leu He He Gly He Gly 
440 445 450 

acc acc gec gac tec ttc gtg gtg ttc tat gag cgc ate aag gat gag 

Thr Thr Ala Asp Ser Phe Val Val Phe Tyr Glu Arg He Lys Asp Glu 

455 460 465 

ate cgt gaa gga aga tec ttt aga tct gca gta cct cgt gca tgg gaa 

He Arg Glu Gly Arg Ser Phe Arg Ser Ala Val Pro Arg Ala Trp Glu 
470 475 480 485 

age gec aag cgc acc ate gtc aca ggc aac atg gtc act ttg etc ggc 

Ser Ala Lys Arg Thr He Val Thr Gly Asn Met Val Thr Leu Leu Gly 
490 495 500 

get ate gtg att tac ttg etc gcg gtc ggc gaa gtc aag ggc ttt gec 

Ala He Val He Tyr Leu Leu Ala Val Gly Glu Val Lys Gly Phe Ala 
505 510 515 

ttc acc ctg ggt ctg acc acc gta ttc gar etc gtt gtc acc ttc ctg 

Phe Thr Leu Gly Leu Thr Thr Val Phe Asp Leu Val Val Thr Phe Leu 
520 525 530 

ate acg gca cca ctg gtt ate ctg gca tea cgc aac cca ttc ttt gee 

He Thr Ala Pro Leu Val He Leu Ala Ser Arg Asn Pro Phe Phe Ala 

535 540 545 

aag tea teg gtc aac ggc atg gga cga gtg atg aag etc gtt gaa gaa 

Lys Ser Ser Val Asn Gly Met Gly Arg Val Met Lys Leu Val Glu Glu 
550 555 560 565 

cgc cgc gec aac ggt gaa ttg gat gag cct gag tac ctg aaa aag ate 

Arg Arg Ala Asn Gly Glu Leu Asp Glu Pro Glu Tyr Leu Lys Lys He 
570 575 580 

cat gec aag aat gcg gca get gat aag get tec act gac aat tct tec 

His Ala Lys Asn Ala Ala Ala Asp Lys Ala Ser Thr Asp Asn Ser Ser 
585 590 595 



act gac aat tct gaa gca cct ggc acc gat acg aac caa gag gag gag 
Thr Asp Asn Ser Glu Ala Pro Gly Thr Asp Thr Asn Gin Glu Glu Glu 
600 605 610 
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aag tagccatgac tgattcccag act 



1965 



Lys 



<210> 6 
<211> 614 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 6 

Val Leu lie Val Val Gly Val Tyr Ala Leu Val Leu Leu Thr Gly Asp 
15 10 15 

Arg Ser Ala Thr Pro Lys Leu Gly lie Asp Leu Gin Gly Gly Thr Arg 
20 25 30 

Val Thr Leu Val Pro Gin Gly Gin Asp Pro Thr Gin Asp Gin Leu Asn 
35 40 45 

Gin Ala Arg Thr He Leu Glu Asn Arg Val Asn Gly Met Gly Val Ser 
50 55 60 

Gly Ala Ser Val Val Ala Asp Gly Asn Thr Leu Val He Thr Val Pro 
65 70 75 80 

Gly Glu Asn Thr Ala Gin Ala Gin Ser Leu Gly Gin Thr Ser Gin Leu 
85 90 95 

Leu Phe Arg Pro Val Gly Gin Ala Gly Met Pro Asp Met Thr Thr Leu 
100 105 110 

Met Pro Glu Leu Glu Glu Met Ala Asn Arg Trp Val Glu Tyr Gly Val 
115 120 125 

He Thr Glu Glu Gin Ala Asn Ala Ser Leu Glu Glu Met Asn Thr Ala 
130 135 140 

Val Ala Ser Thr Thr Ala Val Glu Gly Glu Glu Ala Thr Glu Pro Glu 
145 150 155 160 

Pro Val Thr Val Ser Ala Thr Pro Met Asp Glu Pro Ala Asn Ser lie 
165 170 175 

Glu Ala Thr Gin Arg Arg Gin Glu He Thr Asp Met Leu Arg Thr Asp 
180 185 190 

Arg Gin Ser Thr Asp Pro Thr Val Gin He Ala Ala Ser Ser Leu Met 
195 200 205 

Gin Cys Thr Thr Asp Glu Met Asp Pro Leu Ala Gly Thr Asp Asp Pro 
210 215 220 

Arg Leu Pro Leu Val Ala Cys Asp Pro Ala Val Gly Gly Val Tyr Val 
225 230 235 240 

Leu Asp Pro Ala Pro Leu Leu Asn Gly Glu Thr Asp Glu Glu Asn Gly 



245 



250 



255 



Ala Arg Leu Thr Gly Asn Glu He Asp Thr Asn Arg Pro He Thr Gly 
260 265 270 
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Gly Phe Asn Ala Gin Ser Gly Gin Met Glu lie Ser Phe Ala Phe Lys 
275 280 285 

Ser Gly Asp Gly Glu Glu Gly Ser Ala Thr Trp Ser Ser Leu Thr Ser 
290 295 300 

Gin Tyr Leu Gin Gin Gin lie Ala lie Thr Leu Asp Ser Gin Val lie 
305 310 315 320 

Ser Ala Pro Val lie Gin Ser Ala Thr Pro Val Gly Ser Ala Thr Ser 
325 330 335 

lie Thr Gly Asp Phe Thr Gin Thr Glu Ala Gin Asp Leu Ala Asn Asn 
340 345 350 

Leu Arg Tyr Gly Ala Leu Pro Leu Ser Phe Ala Gly Glu Asn Gly Glu 
355 360 365 

Arg Gly Gly Thr Thr Thr Thr Val Pro Pro Ser Leu Gly Ala Ala Ser 
370 375 380 

Leu Lys Ala Gly Leu He Ala Gly He Val Gly He Ala Leu Val Ala 
385 390 395 400 

He Phe Val Phe Ala Tyr Tyr Arg Val Phe Gly Phe Val Ser Leu Phe 
405 410 415 

Thr Leu Phe Ala Ala Gly Val Leu Val Tyr Gly Leu Leu Val Leu Leu 
420 425 430 

Gly Arg Trp He Gly Tyr Ser Leu Asp Leu Ala Gly He Ala Gly Leu 
435 440 445 

He He Gly He Gly Thr Thr Ala Asp Ser Phe Val Val Phe Tyr Glu 
450 455 460 

Arg He Lys Asp Glu He Arg Glu Gly Arg Ser Phe Arg Ser Ala Val 
465 470 475 480 

Pro Arg Ala Trp Glu Ser Ala Lys Arg Thr He Val Thr Gly Asn Met 
485 490 495 

Val Thr Leu Leu Gly Ala He Val He Tyr Leu Leu Ala Val Gly Glu 
500 505 510 

Val Lys Gly Phe Ala Phe Thr Leu Gly Leu Thr Thr Val Phe Asp Leu 
515 520 525 

Val Val Thr Phe Leu He Thr Ala Pro Leu Val He Leu Ala Ser Arg 
530 535 540 

Asn Pro Phe Phe Ala Lys Ser Ser Val Asn Gly Met Gly Arg Val Met 
545 550 555 560 

Lys Leu Val Glu Glu Arg Arg Ala Asn Gly Glu Leu Asp Glu Pro Glu 
565 570 575 

Tyr Leu Lys Lys He His Ala Lys Asn Ala Ala Ala Asp Lys Ala Ser 
580 585 590 
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Thr Asp Asn Ser Ser Thr Asp Asn Ser Glu Ala Pro Gly Thr Asp Thr 
595 600 605 

Asn Gin Glu Glu Glu Lys 
610 



<210> 7 
<211> 651 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (651) 
<223> FRXA00935 

<400> 7 

agt gcc get age gec tgg gaa cga tgg cca aaa cgc gca ata gcg ttg 
Ser Ala Ala Ser Ala Trp Glu Arg Trp Pro Lys Arg Ala lie Ala Leu 



ttt gtg etc ate gtc gtt ggt gtt tat gcg ttg gtg ctg ttg aca ggc 
Phe Val Leu He Val Val Gly Val Tyr Ala Leu Val Leu Leu Thr Gly 



gat cgt tct gcc aca cca aaa ttg ggt att gat ctg caa ggc gga ace 144 

Asp Arg Ser Ala Thr Pro Lys Leu Gly He Asp Leu Gin Gly Gly Thr 

35 40 45 

cga gtg acc etc gtg ccg cag ggg cag gat cca act cag gac cag ctg 192 

Arg Val Thr Leu Val Pro Gin Gly Gin Asp Pro Thr Gin Asp Gin Leu 

50 55 60 

aat cag gca cgc acc att erg gaa aac cgt gtg aac ggc atg ggc gtt 240 

Asn Gin Ala Arg Thr He Leu Glu Asn Arg Val Asn Gly Met Gly Val 



tea ggt gca age gtg gtc get gac ggt aac acg ctg gtg ate act gtt 288 

Ser Gly Ala Ser Val Val Ala Asp Gly Asn Thr Leu Val He Thr Val 
85 90 95 

ccc ggg gaa aat acc gca cag gcg caa tec eta gga cag acc tec cag 336 

Pro Gly Glu Asn Thr Ala Gin Ala Gin Ser Leu Gly Gin Thr Ser Gin 

100 105 110 

ctg ctg ttc cgt ccc gtt ggt cag gca gga atg ccc gat atg acc acg 384 

Leu Leu Phe Arg Pro Val Gly Gin Ala Gly Met Pro Asp Met Thr Thr 

115 120 125 

ttg atg cca gag ctg gaa gag atg gcc aac agg tgg gtr gaa tac ggc 432 

Leu Met Pro Glu Leu Glu Glu Met Ala Asn Arg Trp Val Glu Tyr Gly 

130 135 140 

gtc ate acc gaa gag cag gca aat gcc tec ttg gag gaa atg aac acc 480 

Val He Thr Glu Glu Gin Ala Asn Ala Ser Leu Glu Glu Met Asn Thr 
145 150 155 160 

get gtt gca teg acc act gcg gtg gaa ggc gaa gaa gca act gag cca 528 

Ala Val Ala Ser Thr Thr Ala Val Glu Gly Glu Glu Ala Thr Glu Pro 
165 170 175 
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gaa ccc gtc acc gtg teg gcg acc cct atg gat gag cca gec aac tec 576 

Glu Pro Val Thr Val Ser Ala Thr Pro Met Asp Glu Pro Ala Asn Ser 

180 185 190 

att gag gca aca cag cga cgc cag gaa ate acg gac atg ctg cgc acc 624 

He Glu Ala Thr Gin Arg Arg Gin Glu He Thr Asp Met Leu Arg Thr 

195 200 205 

gac cgc cag tec acc gat ccc act gtc 651 

Asp Arg Gin Ser Thr Asp Pro Thr Val 
210 215 



<210> 8 
<211> 217 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 8 

Ser Ala Ala Ser Ala Trp Glu Arg Trp Pro Lys Arg Ala He Ala Leu 
15 10 15 

Phe Val Leu He Val Val Gly Val Tyr Ala Leu Val Leu Leu Thr Gly 
20 25 30 

Asp Arg Ser Ala Thr Pro Lys Leu Gly He Asp Leu Gin Gly Gly Thr 
35 40 45 

Arg Val Thr Leu Val Pro Gin Gly Gin Asp Pro Thr Gin Asp Gin Leu 
50 55 60 

Asn Gin Ala Arg Thr He Leu Glu Asn Arg Val Asn Gly Met Gly Val 
65 70 75 80 

Ser Gly Ala Ser Val Val Ala Asp Gly Asn Thr Leu Val He Thr Val 
85 90 95 

Pro Gly Glu Asn Thr Ala Gin Ala Gin Ser Leu Gly Gin Thr Ser Gin 
100 105 110 

Leu Leu Phe Arg Pro Val Gly Gin Ala Gly Met Pro Asp Met Thr Thr 
115 120 125 

Leu Met Pro Glu Leu Glu Glu Met Ala Asn Arg Trp Val Glu Tyr Gly 
130 135 140 

Val He Thr Glu Glu Gin Ala Asn Ala Ser Leu Glu Glu Met Asn Thr 
145 150 155 160 

Ala Val Ala Ser Thr Thr Ala Val Glu Gly Glu Glu Ala Thr Glu Pro 
165 170 175 

Glu Pro Val Thr Val Ser Ala Thr Pro Met Asp Glu Pro Ala Asn Ser 
180 185 190 

He Glu Ala Thr Gin Arg Arg Gin Glu He Thr Asp Met Leu Arg Thr 
195 200 205 



Asp Arg Gin Ser Thr Asp Pro Thr Val 
210 215 
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<210> 9 
<211> 266 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (243) 
<223> FRXA01559 

<400> 9 

ate acg gca cca ctg gtt ate ctg gca tea cgc aac cca ttc ttt gee 
lie Thr Ala Pro Leu Val lie Leu Ala Ser Arg Asn Pro Phe Phe Ala 



aag tea teg gtc aac ggc atg gga cga gtg atg aag etc gtt gaa gaa 96 

Lys Ser Ser Val Asn Gly Met Gly Arg Val Met Lys Leu Val Glu Glu 

20 25 30 

cgc cgc gec aac ggt gaa ttg gat gag cct gag tac ctg aaa aag ate 144 

Arg Arg Ala Asn Gly Glu Leu Asp Glu Pro Glu Tyr Leu Lys Lys lie 



cat gec aag aat gcg gca get gat aag get tec act gac aat tct tec 192 
His Ala Lys Asn Ala Ala Ala Asp Lys Ala Ser Thr Asp Asn Ser Ser 
50 55 60 

act gac aat tct gaa gca cct ggc acc gat acg aac caa gag gag gag 240 
Thr Asp Asn Ser Glu Ala Pro Gly Thr Asp Thr Asn Gin Glu Glu Glu 



aag tagecatgae tgattcccag act 
Lys 



<210> 10 
<211> 81 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 10 

lie Thr Ala Pro Leu Val lie Leu Ala Ser Arg Asn Pro Phe Phe Ala 
15 10 15 

Lys Ser Ser Val Asn Gly Met Gly Arg Val Met Lys Leu Val Glu Glu 
20 25 30 

Arg Arg Ala Asn Gly Glu Leu Asp Glu Pro Glu Tyr Leu Lys Lys lie 
35 40 45 

His Ala Lys Asn Ala Ala Ala Asp Lys Ala Ser Thr Asp Asn Ser Ser 



Thr Asp Asn Ser Glu Ala Pro Gly Thr Asp Thr Asn Gin Glu Glu Glu 
65 70 75 80 

Lys 
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<210> 11 
<211> 1332 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1309) 
<223> RXA01558 

<400> 11 

ccaagaatgc ggcagctgat aaggcttcca ctgacaattc ttccactgac aattctgaag 60 

cacctggcac cgatacgaac caagaggagg agaagtagcc atg act gat tec cag 115 

Met Thr Asp Ser Gin 



act gaa tea ctg tea act cag age gta aaa cca gec aaa aaa cgc agt 
Thr Glu Ser Leu Ser Thr Gin Ser Val Lys Pro Ala Lys Lys Arg Ser 



tgg ttc aac age etc tac acc ggt gac ggc ggc att gac ttc ate gec 
Trp Phe Asn Ser Leu Tyr Thr Gly Asp Gly Gly He Asp Phe He Ala 



aaa acc aaa ctg tgg tac tgg ate acc ggc att ttg ctg gtt ate teg 
Lys Thr Lys Leu Trp Tyr Trp He Thr Gly He Leu Leu Val He Ser 



gec ate cgt ggc ttc tec ctg age ate gat ttc cag 307 

Ala He Arg Gly Phe Ser Leu Ser He Asp Phe Gin 

55 60 65 

ggc ggt acc aag atg age atg cca gca teg gat tac tec acc gaa cag 355 

Gly Gly Thr Lys Met Ser Met Pro Ala Ser Asp Tyr Ser Thr Glu Gin 

70 75 80 85 

gtg gag gaa acc ttt act gaa gec acc ggc att act ccg gaa ate gtg 403 

Val Glu Glu Thr Phe Thr Glu Ala Thr Gly He Thr Pro Glu He Val 

90 95 100 

cag ate gtc ggr tec ggc gac gee cgc acc ctg gag ate tac tec gag 451 

Gin He Val Gly Ser Gly Asp Ala Arg Thr Leu Glu He Tyr Ser Glu 

105 110 115 

cga etc age gat gag gat gta gaa aaa gec cgc ctg gcg ate tac gag 4 99 

Arg Leu Ser Asp Glu Asp Val Glu Lys Ala Arg Leu Ala He Tyr Glu 

120 125 130 

gaa tac caa ccc eta aac tct gag ggc cag cca age cca gat gee ate 547 

Glu Tyr Gin Pro Leu Asn Ser Glu Gly Gin Pro Ser Pro Asp Ala He 

135 140 145 

ggt aat tec acg gtg teg gaa tea tgg ggt tec acc ate acc caa cgc 595 

Gly Asn Ser Thr Val Ser Glu Ser Trp Gly Ser Thr He Thr Gin Arg 

150 155 160 165 



atg gtg ttg get ctg att gee ttc ctg gtt att gca gcg ate tac att 643 
Met Val Leu Ala Leu lie Ala Phe Leu Val He Ala Ala He Tyr He 
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get ttc cgc etc gag cgt gaa atg gec ate gee gec atg gca gca ttg 
Ala Phe Arg Leu Glu Arg Glu Met Ala He Ala Ala Met Ala Ala Leu 
185 190 195 

gtt gtt gac ggc ate gtc ate gee ggc ate tac gee gtc ate ggc etc 
Val Val Asp Gly He Val He Ala Gly He Tyr Ala Val He Gly Leu 
200 205 210 

gaa gta tec cca gca acc gtc ate ggt ctg etc acc gtg ctg acc ttc 
Glu Val Ser Pro Ala Thr Val He Gly Leu Leu Thr Val Leu Thr Phe 
215 220 225 

tec ate tac gac acc gtc gtg gtc ttt gac aag gtc aga gaa aac acc 
Ser He Tyr Asp Thr Val Val Val Phe Asp Lys Val Arg Glu Asn Thr 
230 235 240 245 

gaa ggc ttc gaa ggc age cgc aga cga acc tac gec gaa caa gec aac 
Glu Gly Phe Glu Gly Ser Arg Arg Arg Thr Tyr Ala Glu Gin Ala Asn 
250 255 260 

ctg gcg gtc aac cag acc ttc atg cgt teg ate tec acg aca ate ate 
Leu Ala Val Asn Gin Thr Phe Met Arg Ser He Ser Thr Thr He He 
265 270 275 

tct gca ctt ccg ate ate get ttg atg gtt gtc gec gtc tgg atg atg 
Ser Ala Leu Pro He He Ala Leu Met Val Val Ala Val Trp Met Met 
280 285 290 

ggt gtt ggc acc etc aaa gac etc gca ctg ate cag ctg ate ggc gtc 
Gly Val Gly Thr Leu Lys Asp Leu Ala Leu He Gin Leu He Gly Val 
295 300 305 

ate gaa ggc acc ttc tec tec gtc ttc ctg gca acc cca ctg ctg gtc 
He Glu Gly Thr Phe Ser Ser Val Phe Leu Ala Thr Pro Leu Leu Val 
310 315 320 325 



age ctg aaa aac cgc ctg age aaa acc aaa gcg cac acc gci 
Ser Leu Lys Asn Arg Leu Ser Lys Thr Lys Ala His Thr Al; 
330 335 



tec gtt 
Ser Val 
340 



atg aag ttg cgc gac ggc caa age acg ctt ate gac gec acc cca cac 

Met Lys Leu Arg Asp Gly Gin Ser Thr Leu He Asp Ala Thr Pro His 

345 350 355 

acc aac gec gac gee ttc gcg cac ggc acc gaa age gac act gac ggt 

Thr Asn Ala Asp Ala Phe Ala His Gly Thr Glu Ser Asp Thr Asp Gly 

360 365 370 

gtg acc ccc gaa gca cct gca aaa cgt aca gta age aaa ccc att gtg 

Val Thr Pro Glu Ala Pro Ala Lys Arg Thr Val Ser Lys Pro He Val 
375 380 385 

gat gat cac cga tea age gga acc tgg cga cca ggc aga age 

Asp Asp His Arg Ser Ser Gly Thr Trp Arg Pro Gly Arg Ser 

390 395 400 



taaaccaatt ggagaacgaa gaa 
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<210> 12 
<211> 403 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 12 

Met Thr Asp Ser Gin Thr Glu Ser Leu Ser Thr Gin Ser Val Lys Pro 
15 10 15 

Ala Lys Lys Arg Ser Trp Phe Asn Ser Leu Tyr Thr Gly Asp Gly Gly 
20 25 30 

He Asp Phe He Ala Lys Thr Lys Leu Trp Tyr Trp He Thr Gly He 
35 40 45 

Leu Leu Val He Ser He Leu Phe He Ala He Arg Gly Phe Ser Leu 
50 55 60 

Ser He Asp Phe Gin Gly Gly Thr Lys Met Ser Met Pro Ala Ser Asp 



Tyr Ser Thr Glu Gin Val Glu Glu Thr Phe Thr Glu Ala Thr Gly He 
85 90 95 

Thr Pro Glu He Val Gin He Val Gly Ser Gly Asp Ala Arg Thr Leu 
100 105 110 

Glu He Tyr Ser Glu Arg Leu Ser Asp Glu Asp Val Glu Lys Ala Arg 
115 120 125 

Leu Ala He Tyr Glu Glu Tyr Gin Pro Leu Asn Ser Glu Gly Gin Pro 
130 135 140 

Ser Pro Asp Ala He Gly Asn Ser Thr Val Ser Glu Ser Trp Gly Ser 
145 150 155 160 

Thr He Thr Gin Arg Met Val Leu Ala Leu He Ala Phe Leu Val He 
165 170 175 

Ala Ala He Tyr He Ala Phe Arg Leu Glu Arg Glu Met Ala He Ala 
180 185 190 

Ala Met Ala Ala Leu Val Val Asp Gly He Val He Ala Gly He Tyr 
195 200 205 

Ala Val He Gly Leu Glu Val Ser Pro Ala Thr Val He Gly Leu Leu 
210 215 220 

Thr Val Leu Thr Phe Ser He Tyr Asp Thr Val Val Val Phe Asp Lys 
225 230 235 240 

Val Arg Glu Asn Thr Glu Gly Phe Glu Gly Ser Arg Arg Arg Thr Tyr 
245 250 255 

Ala Glu Gin Ala Asn Leu Ala Val Asn Gin Thr Phe Met Arg Ser He 
260 265 270 

Ser Thr Thr He He Ser Ala Leu Pro He He Ala Leu Met Val Val 
275 280 285 

Ala Val Trp Met Met Gly Val Gly Thr Leu Lys Asp Leu Ala Leu lie 
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290 295 

Gin Leu He Gly Val He Glu Gly 
305 310 

Thr Pro Leu Leu Val Ser Leu Lys 
325 

His Thr Ala Ser Val Met Lys Leu 
340 

Asp Ala Thr Pro His Thr Asn Ala 
355 360 

Ser Asp Thr Asp Gly Val Thr Pro 
370 375 

Ser Lys Pro He Val Asp Asp His 
385 390 

Gly Arg Ser 



300 

Thr Phe Ser Ser Val Phe Leu Ala 
315 320 

Asn Arg Leu Ser Lys Thr Lys Ala 
330 335 

Arg Asp Gly Gin Ser Thr Leu He 
345 350 

Asp Ala Phe Ala His Gly Thr Glu 
365 

Glu Ala Pro Ala Lys Arg Thr Val 
380 

Arg Ser Ser Gly Thr Trp Arg Pro 
395 400 



<210> 13 
<211> 2412 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2389) 
<223> RXA02429 

<400> 13 

tcttacccac cagtgcaatg taggtcacgt cgtatcacgt ctgagggtga ttgagnaggg 60 

ttaaacagat gaattcattt agctcaccgg aggtataacc gtg gcc ggt ttt gar 115 

Val Ala Gly Phe Asp 

1 5 

tgg ttt tgg aag gcc ctt ggc ggc aaa teg ggc aga aac caa aaa cgt 163 

Trp Phe Trp Lys Ala Leu Gly Gly Lys Ser Gly Arg Asn Gin Lys Arg 

10 15 20 

age gtg gca att gtc aat cag gta gaa aac cat gca gcg gaa tta gac 211 
Ser Val Ala He Val Asn Gin Val Glu Asn His Ala Ala Glu Leu Asp 
25 30 35 

gcg ctg gat gat gtt gca ttg gcg cag cgt gcc aag gat eta gcc agt 259 
Ala Leu Asp Asp Val Ala Leu Ala Gin Arg Ala Lys Asp Leu Ala Ser 
40 45 50 

ggt gga cgc att gac aat cat gcg gaa ttc etc gcc att ttg ggt gtg 307 
Gly Gly Arg He Asp Asn His Ala Glu Phe Leu Ala He Leu Gly Val 
55 60 65 

gca teg cag egg aca ttg ggg ctg aag ccg tat ccg gtg caa tea cag 355 
Ala Ser Gin Arg Thr Leu Gly Leu Lys Pro Tyr Pro Val Gin Ser Gin 
70 75 80 85 



BGI-127CP 



gcg gtg ttg cgt etc att gaa ggc gat gtg gtg cac atg get acc ggt 403 

Ala Val Leu Arg Leu He Glu Gly Asp Val Val His Met Ala Thr Gly 
90 95 100 

gag ggc aag act ttg gtg ggc gcg atg gcg gec acc ggt ctg ggg ttg 451 

Glu Gly Lys Thr Leu Val Gly Ala Met Ala Ala Thr Gly Leu Gly Leu 
105 110 115 

atg ggc aag cga gtc cat teg att acc gtc aat gat tat ttg gcg gtg 499 

Met Gly Lys Arg Val His Ser He Thr Val Asn Asp Tyr Leu Ala Val 

120 125 130 

cgc gat gec gaa tgg atg egg cca ttg gtc gaa ttt ttc ggt ctg age 547 

Arg Asp Ala Glu Trp Met Arg Pro Leu Val Glu Phe Phe Gly Leu Ser 

135 140 145 

gtg gcg age ate age gag aag atg gat gca ggg gag cgt cga caa gca 595 

Val Ala Ser He Ser Glu Lys Met Asp Ala Gly Glu Arg Arg Gin Ala 
150 155 160 165 

tat aaa gee gca att gtc tac gga cct gtc aat gaa ate ggc ttt gac 643 

Tyr Lys Ala Ala He Val Tyr Gly Pro Val Asn Glu He Gly Phe Asp 
170 175 180 

gtg ctg cgt gat cag eta att acc egg cgc gaa gac gec gtg cag cat 691 

Val Leu Arg Asp Gin Leu He Thr Arg Arg Glu Asp Ala Val Gin His 
185 190 195 

ggc gee gac gtc gcg att ate gat gag gee gat tec gtg ctt gtc gac 739 

Gly Ala Asp Val Ala He He Asp Glu Ala Asp Ser Val Leu Val Asp 

200 205 210 

gag gec ctg gtg cca etc gtc etc gee ggc aac cag ccc ggc cat gcg 787 

Glu Ala Leu Val Pro Leu Val Leu Ala Gly Asn Gin Pro Gly His Ala 

215 220 225 

ccg cgc ggc aaa ate acc gat gtg gtg cgc teg ttg aaa gaa aac gac 835 

Pro Arg Gly Lys He Thr Asp Val Val Arg Ser Leu Lys Glu Asn Asp 
230 235 240 245 

gat tac acc ate gac gat gar cgt cgc aac gtc ttc etc acc gac aag 883 

Asp Tyr Thr He Asp Asp Asp Arg Arg Asn Val Phe Leu Thr Asp Lys 
250 255 260 

ggt gec gec aaa tta gag cag cag ctg ggc ate age age etc tac gac 931 

Gly Ala Ala Lys Leu Glu Gin Gin Leu Gly He Ser Ser Leu Tyr Asp 
265 270 275 

gat gag cac gtc ggc teg acg etc gtg cag gtc aac etc gee etc cac 979 

Asp Glu His Val Gly Ser Thr Leu Val Gin Val Asn Leu Ala Leu His 

280 285 290 

gcg cag gca ctg etc ate cgc gac ate cac tac ate gtc cgc gac age 1027 

Ala Gin Ala Leu Leu He Arg Asp lie His Tyr He Val Arg Asp Ser 

295 300 305 

aag gtc ttg ctt ate gac gee tec cgc ggc cgt gtc gee gac ctg cag 1075 

Lys Val Leu Leu He Asp Ala Ser Arg Gly Arg Val Ala Asp Leu Gin 
310 315 320 325 

cgc tgg ccc gac ggc ctg caa gca gca gtg gag gee aag gaa ggt ccc 1123 
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Arg Trp Pro Asp Gly Leu Gin Ala Ala Val Glu Ala Lys Glu Gly Leu 
330 335 340 

gcg gtt tct gaa ggc ggc aag ate ctt gac acc ate aca ctt cag gcg 1171 

Ala Val Ser Glu Gly Gly Lys He Leu Asp Thr He Thr Leu Gin Ala 

345 350 355 

ttg att ggt cgc tac cca atg gca tgc ggc atg aca ggt acc gec gtg 1219 

Leu He Gly Arg Tyr Pro Met Ala Cys Gly Met Thr Gly Thr Ala Val 

360 365 370 

gag gca acc gat cag eta cgc acc ttc tat gac ttg cat gtt tct gtc 1267 

Glu Ala Thr Asp Gin Leu Arg Thr Phe Tyr Asp Leu His Val Ser Val 

375 380 385 

att gag cgc aat cat ccg ctg aag cgc ttt gat gaa get gac cgt ate 1315 

lie Glu Arg Asn His Pro Leu Lys Arg Phe Asp Glu Ala Asp Arg He 

390 395 400 405 

tac gec acc atg gcg gag aaa aac cgc gec ate ate gat gaa ate gca 1363 

Tyr Ala Thr Met Ala Glu Lys Asn Arg Ala He He Asp Glu He Ala 
410 415 420 

etc ctt cac age acg ggg cag cca gtc ctg gtg ggt acc cac gat gtg 1411 

Leu Leu His Ser Thr Gly Gin Pro Val Leu Val Gly Thr His Asp Val 

425 430 435 

gca gag teg gaa gaa etc gec act gca ctg cgt gaa etc aac ate gaa 1459 

Ala Glu Ser Glu Glu Leu Ala Thr Ala Leu Arg Glu Leu Asn He Glu 

440 445 450 

gta age gtt etc aac gec aag aat gat gec gaa gaa gec cag ate ate 1507 

Val Ser Val Leu Asn Ala Lys Asn Asp Ala Glu Glu Ala Gin He He 

455 460 465 

gca gag get ggc gat att gga cga gtg acc gtt tec act cag atg gec 1555 

Ala Glu Ala Gly Asp He Gly Arg Val Thr Val Ser Thr Gin Met Ala 

470 475 480 485 

ggc cgc ggt acc gat att cgc etc ggt ggc gec gat gaa gec gac tac 1603 

Gly Arg Gly Thr Asp lie Arg Leu Gly Gly Ala Asp Glu Ala Asp Tyr 
490 495 500 

gat gaa gtg gtg aaa etc ggt gga etc gee gtt ate ggc acc gee cgc 1651 

Asp Glu Val Val Lys Leu Gly Gly Leu Ala Val He Gly Thr Ala Arg 

505 510 515 

cac cgt tct cag cgc ctg gac aac cag ctg cgc gga cgt gcg gga cga 1699 

His Arg Ser Gin Arg Leu Asp Asn Gin Leu Arg Gly Arg Ala Gly Arg 

520 525 530 

caa gga gat cca ggc ctg age ctt ttc ttt gtc tec etc gat gat gat 1747 

Gin Gly Asp Pro Gly Leu Ser Leu Phe Phe Val Ser Leu Asp Asp Asp 

535 540 545 

gtg gtg gtc tea ggc ggg tea agg gag age gtg age gcg caa ccc gat 1795 

Val Val Val Ser Gly Gly Ser Arg Glu Ser Val Ser Ala Gin Pro Asp 

550 555 560 565 

gee acc ggg ctg att gac tea gat cgc ate cgc gat tgg gtc gga cac 1843 

Ala Thr Gly Leu lie Asp Ser Asp Arg He Arg Asp Trp Val Gly His 
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tgc cag cgc gtc acc gaa gga cag ctg ctg gaa ate cac tec cag age 1891 

Cys Gin Arg Val Thr Glu Gly Gin Leu Leu Glu lie His Ser Gin Ser 

585 590 595 

tgg aat tac aac aag etc ctt gec gat caa cgc gtg ate att gac gag 1939 

Trp Asn Tyr Asn Lys Leu Leu Ala Asp Gin Arg Val lie lie Asp Glu 

600 605 610 

cgc cgc gaa cgc etc etc gac acc gee tta gcg tgg gag gaa ctg gca 1987 

Arg Arg Glu Arg Leu Leu Asp Thr Ala Leu Ala Trp Glu Glu Leu Ala 

615 620 625 

cag cat gca cca gcg egg get gca gag ctt gaa gac ctt gat cag tec 2035 

Gin His Ala Pro Ala Arg Ala Ala Glu Leu Glu Asp Leu Asp Gin Ser 

630 635 640 645 

gtg agg gaa cag gca gca cga gac ate atg ctg tac cac etc gat tac 2083 

Val Arg Glu Gin Ala Ala Arg Asp lie Met Leu Tyr His Leu Asp Tyr 

650 655 660 

aac tgg tea gag cac etc gcg ttg atg gat gat gtc cgc gaa tec att 2131 

Asn Trp Ser Glu His Leu Ala Leu Met Asp Asp Val Arg Glu Ser He 

665 670 675 

cac ctg cgc gee ate gee agg gaa acc ccc ctt gat gaa tac cac cgc 2179 

His Leu Arg Ala He Ala Arg Glu Thr Pro Leu Asp Glu Tyr His Arg 

680 685 690 

ate get gtg cgt gaa ttc aag gat ttg gca caa cgc get gtc gat gat 2227 

He Ala Val Arg Glu Phe Lys Asp Leu Ala Gin Arg Ala Val Asp Asp 

695 700 705 

gcg gtg tec acg ttc aag tct gtg acc ate gat cac gag ggt gee cat 2275 

Ala Val Ser Thr Phe Lys Ser Val Thr lie Asp His Glu Gly Ala His 

710 715 720 725 

ttg gat gat gag ggc ttg gcg cgt cca tea gca acg tgg acc tac atg 2323 

Leu Asp Asp Glu Gly Leu Ala Arg Pro Ser Ala Thr Trp Thr Tyr Met 

730 735 740 

gtc tct gac aac cca ctt gcg ggt agt ggt aac tea gtg ate agt ggc 2371 

Val Ser Asp Asn Pro Leu Ala Gly Ser Gly Asn Ser Val He Ser Gly 

745 750 755 

ata gga aat ate ttt aga taacccgaga actatgaaat tec 2412 
He Gly Asn He Phe Arg 
760 



<210> 14 
<211> 763 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 14 

Val Ala Gly Phe Asp Trp Phe Trp Lys Ala Leu Gly Gly Lys Ser Gly 



Arg Asn Gin Lys Arg Ser Val Ala He Val Asn Gin Val Glu Asn His 
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20 



25 



30 



Ala Ala Glu Leu Asp Ala Leu Asp Asp Val Ala Leu Ala Gin Arg Ala 
35 40 45 

Lys Asp Leu Ala Ser Gly Gly Arg lie Asp Asn His Ala Glu Phe Leu 
50 55 60 

Ala lie Leu Gly Val Ala Ser Gin Arg Thr Leu Gly Leu Lys Pro Tyr 
65 70 75 80 

Pro Val Gin Ser Gin Ala Val Leu Arg Leu lie Glu Gly Asp Val Val 
85 90 95 

His Met Ala Thr Gly Glu Gly Lys Thr Leu Val Gly Ala Met Ala Ala 
100 105 110 

Thr Gly Leu Gly Leu Met Gly Lys Arg Val His Ser He Thr Val Asn 
115 120 125 

Asp Tyr Leu Ala Val Arg Asp Ala Glu Trp Met Arg Pro Leu Val Glu 
130 135 140 

Phe Phe Gly Leu Ser Val Ala Ser He Ser Glu Lys Met Asp Ala Gly 
145 150 155 160 

Glu Arg Arg Gin Ala Tyr Lys Ala Ala He Val Tyr Gly Pro Val Asn 
165 170 175 

Glu lie Gly Phe Asp Val Leu Arg Asp Gin Leu He Thr Arg Arg Glu 
180 185 190 

Asp Ala Val Gin His Gly Ala Asp Val Ala He He Asp Glu Ala Asp 
195 200 205 

Ser Val Leu Val Asp Glu Ala Leu Val Pro Leu Val Leu Ala Gly Asn 
210 215 220 

Gin Pro Gly His Ala Pro Arg Gly Lys He Thr Asp Val Val Arg Ser 
225 230 235 240 

Leu Lys Glu Asn Asp Asp Tyr Thr He Asp Asp Asp Arg Arg Asn Val 
245 250 255 

Phe Leu Thr Asp Lys Gly Ala Ala Lys Leu Glu Gin Gin Leu Gly He 
260 265 270 

Ser Ser Leu Tyr Asp Asp Glu His Val Gly Ser Thr Leu Val Gin Val 
275 280 285 

Asn Leu Ala Leu His Ala Gin Ala Leu Leu He Arg Asp He His Tyr 
290 295 300 

He Val Arg Asp Ser Lys Val Leu Leu He Asp Ala Ser Arg Gly Arg 
305 310 315 320 

Val Ala Asp Leu Gin Arg Trp Pro Asp Gly Leu Gin Ala Ala Val Glu 



325 



330 



335 



Ala Lys Glu Gly Leu Ala Val Ser Glu Gly Gly Lys He Leu Asp Thr 
340 345 350 
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lie Thr Leu Gin Ala Leu lie Gly Arg Tyr Pro Met Ala Cys Gly Met 
355 360 365 

Thr Gly Thr Ala Val Glu Ala Thr Asp Gin Leu Arg Thr Phe Tyr Asp 
370 375 380 

Leu His Val Ser Val lie Glu Arg Asn His Pro Leu Lys Arg Phe Asp 
385 390 395 400 

Glu Ala Asp Arg lie Tyr Ala Thr Mer Ala Glu Lys Asn Arg Ala lie 
405 410 415 

lie Asp Glu lie Ala Leu Leu His Ser Thr Gly Gin Pro Val Leu Val 
420 425 430 

Gly Thr His Asp Val Ala Glu Ser Glu Glu Leu Ala Thr Ala Leu Arg 
435 440 445 

Glu Leu Asn lie Glu Val Ser Val Leu Asn Ala Lys Asn Asp Ala Glu 
450 455 460 

Glu Ala Gin He He Ala Glu Ala Gly Asp He Gly Arg Val Thr Val 
465 470 475 480 

Ser Thr Gin Met Ala Gly Arg Gly Thr Asp He Arg Leu Gly Gly Ala 
485 490 495 

Asp Glu Ala Asp Tyr Asp Glu Val Val Lys Leu Gly Gly Leu Ala Val 
500 505 510 

He Gly Thr Ala Arg His Arg Ser Gin Arg Leu Asp Asn Gin Leu Arg 
515 520 525 

Gly Arg Ala Gly Arg Gin Gly Asp Pro Gly Leu Ser Leu Phe Phe Val 
530 535 540 

Ser Leu Asp Asp Asp Val Val Val Ser Gly Gly Ser Arg Glu Ser Val 
545 550 555 560 

Ser Ala Gin Pro Asp Ala Thr Gly Leu He Asp Ser Asp Arg He Arg 
5 65 570 57 5 

Asp Trp Val Gly His Cys Gin Arg Val Thr Glu Gly Gin Leu Leu Glu 
580 585 590 

He His Ser Gin Ser Trp Asn Tyr Asn Lys Leu Leu Ala Asp Gin Arg 
595 600 605 

Val He He Asp Glu Arg Arg Glu Arg Leu Leu Asp Thr Ala Leu Ala 
610 615 620 

Trp Glu Glu Leu Ala Gin His Ala Pro Ala Arg Ala Ala Glu Leu Glu 
625 630 635 640 

Asp Leu Asp Gin Ser Val Arg Glu Gin Ala Ala Arg Asp He Met Leu 
645 650 655 

Tyr His Leu Asp Tyr Asn Trp Ser Glu His Leu Ala Leu Met Asp Asp 
660 665 670 



BGI-127CP 



-26- 



Val Arg Glu Ser lie His Leu Arg Ala lie Ala Arg Glu Thr Pro Leu 
675 680 685 



Asp Glu Tyr His Arg lie Ala Val Arg Glu Phe Lys Asp Leu Ala Gin 
690 695 700 



Arg Ala Val Asp Asp Ala Val Ser Thr Phe Lys Ser Val Thr lie Asp 
705 710 715 720 



His Glu Gly Ala His Leu Asp Asp Glu Gly Leu Ala Arg Pro Ser Ala 
725 730 735 



Thr Trp Thr Tyr Met Val Ser Asp Asn Pro Leu Ala Gly Ser Gly Asn 
740 745 750 



Ser Val lie Ser Gly lie Gly Asn lie Phe Arg 
755 760 



<210> 15 
<211> 1764 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1741) 

<223> RXA02748 

<400> 15 

caggtcgttg gcaggtagct gacgtgacct gagcgggggc aaccggctaa catgtaggga 60 

ttagcaaccc cgcactctag aacctactgg gagttcattc gtg ttt gag tea ctg 115 

Val Phe Glu Ser Leu 



tec gat egg ttg aat age gcg ctt tec ggc ctg cgc ggc aaa gga aag 

Ser Asp Arg Leu Asn Ser Ala Leu Ser Gly Leu Arg Gly Lys Gly Lys 

10 15 20 

etc acc gag gca gac ate aat gca ace aca cgc gag ate cgt etc gcg 

Leu Thr Glu Ala Asp lie Asn Ala Thr Thr Arg Glu lie Arg Leu Ala 



ctg ctg gaa get gac gtt tea tta acg gtt gtt cgt gec ttc att aac 

Leu Leu Glu Ala Asp Val Ser Leu Thr Val Val Arg Ala Phe He Asn 

40 45 50 

cga ate aag gaa cgc gec get ggt gca gaa gtt tct cag gca etc aac 

Arg He Lys Glu Arg Ala Ala Gly Ala Glu Val Ser Gin Ala Leu Asn 



ccc gcg cag caa gtc ate aag ate gtc aac gag gaa ctg gtt cag ate 
Pro Ala Gin Gin Val He Lys lie Val Asn Glu Glu Leu Val Gin lie 



etc ggt ggc gaa acc cgc cga ctg tea ctg gec aaa aac cca ccg acc 
Leu Gly Gly Glu Thr Arg Arg Leu Ser Leu Ala Lys Asn Pro Pro Thr 
90 95 100 



gtc ate atg ctg gca ggt ctg cag ggt gca ggt aag acc acc etc gca 



451 
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Val He Met Leu Ala Gly Leu Gin Gly Ala Gly Lys 

105 110 



Thr Leu Ala 
115 



ggt aaa ctg tec aag cac ctg gtc aag cag ggt cac act cct atg ctt 

Gly Lys Leu Ser Lys His Leu Val Lys Gin Gly His Thr Pro Met Leu 
120 125 130 

gtt gec tgt gac ctt cag cgt cca ggc gca gtt cag cag ctg caa att 

Val Ala Cys Asp Leu Gin Arg Pro Gly Ala Val Gin Gin Leu Gin He 

135 140 145 

gtg ggt gaa cgc gca ggc gtt acc act ttc gca ccg gat cca ggc acc 

Val Gly Glu Arg Ala Gly Val Thr Thr Phe Ala Pro Asp Pro Gly Thr 

150 155 160 165 

age ate gac tec etc gag cac gaa atg ggc acc tec cac ggt gat cca 

Ser He Asp Ser Leu Glu His Glu Met Gly Thr Ser His Gly Asp Pro 
170 175 180 

gtc gag gta gcg cgc gca ggt ate gaa gaa gec aag cgc acc cag cac 

Val Glu Val Ala Arg Ala Gly He Glu Glu Ala Lys Arg Thr Gin His 
185 190 195 

gac ate gtg ate gtg gat acc gca ggt cgc etc ggt ate gat gaa acc 

Asp He Val He Val Asp Thr Ala Gly Arg Leu Gly He Asp Glu Thr 
200 205 210 

ctg atg act cag gca cgc aac ate cgc gaa gec ate aac cct gat gaa 

Leu Met Thr Gin Ala Arg Asn He Arg Glu Ala He Asn Pro Asp Glu 

215 220 225 

gtg etc ttt gtc att gac tec atg att ggt caa gac gee gta gac acc 

Val Leu Phe Val He Asp Ser Met He Gly Gin Asp Ala Val Asp Thr 

230 235 240 245 

gee gaa gca ttc cgc gac ggc gtc gac ttc acc ggt gtt gtc ctg acc 

Ala Glu Ala Phe Arg Asp Gly Val Asp Phe Thr Gly Val Val Leu Thr 
250 255 260 

aag ctt gat ggc gac gec cgc ggt ggt get gca eta tec ate cgt gaa 

Lys Leu Asp Gly Asp Ala Arg Gly Gly Ala Ala Leu Ser He Arg Glu 
265 270 275 

gtc acc ggc aag ccc ate atg ttt gee tec act ggt gaa aaa etc gac 

Val Thr Gly Lys Pro He Met Phe Ala Ser Thr Gly Glu Lys Leu Asp 
280 285 290 

gac ttc gac gtc ttc cac cca gag cgc atg gec age cga ate ctg ggc 

Asp Phe Asp Val Phe His Pro Glu Arg Met Ala Ser Arg He Leu Gly 

295 300 305 

atg ggt gac gta ctg tea etc ate gag cag gec gaa gca gtc atg gat 

Met Gly Asp Val Leu Ser Leu He Glu Gin Ala Glu Ala Val Met Asp 

310 315 320 325 

cag gaa aag gca gag gtc get gec cag aag ttg ggc tec ggc gag etc 

Gin Glu Lys Ala Glu Val Ala Ala Gin Lys Leu Gly Ser Gly Glu Leu 
330 335 340 



acc ctg gaa gac ttc ctt gac caa atg ctg atg ate cgc cgc atg gga 
Thr Leu Glu Asp Phe Leu Asp Gin Met Leu Met He Arg Arg Met Gly 
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cca ate ggc aac ate etc aag atg ctg cct ggt ggc aag cag atg tec 1219 

Pro lie Gly Asn lie Leu Lys Met Leu Pro Gly Gly Lys Gin Met Ser 

360 365 370 

caa atg gcg gac atg gtt gat gag aag caa etc gac cgc ate cag gcg 1267 

Gin Met Ala Asp Met Val Asp Glu Lys Gin Leu Asp Arg lie Gin Ala 

375 " 380 385 

att ate cgc ggt atg acc ccg gec gag cgc gat aat cca aag ate etc 1315 

lie lie Arg Gly Met Thr Pro Ala Glu Arg Asp Asn Pro Lys lie Leu 

390 395 400 405 

aac get tec agg cgc aag cgc ate gee aac ggt tec ggt gtg acc gtg 1363 

Asn Ala Ser Arg Arg Lys Arg He Ala Asn Gly Ser Gly Val Thr Val 

410 415 420 

tec gaa gta aac aaa ctt gtt gaa cgc ttc ttc gag get cgc aag atg 1411 

Ser Glu Val Asn Lys Leu Val Glu Arg Phe Phe Glu Ala Arg Lys Met 

425 430 435 

atg ggt caa atg get ggc cag ttt ggc atg ggt cct gga tec cgc agt 1459 

Met Gly Gin Met Ala Gly Gin Phe Gly Met Gly Pro Gly Ser Arg Ser 

440 445 450 

gca acc aag aag caa gee aag ggc cgc aag ggt aag aac ggc aag cgt 1507 

Ala Thr Lys Lys Gin Ala Lys Gly Arg Lys Gly Lys Asn Gly Lys Arg 

455 460 465 

aaa cca gec aag aag ggc cca acc cag cca aag atg cca atg ggc ggt 1555 

Lys Pro Ala Lys Lys Gly Pro Thr Gin Pro Lys Met Pro Met Gly Gly 

470 475 480 485 

atg cca gga atg cct ggg atg ccg ggt atg ggt gga gec gga atg cct 1603 

Met Pro Gly Met Pro Gly Met Pro Gly Met Gly Gly Ala Gly Met Pro 

490 495 500 

gac ctt get gaa eta cag aag cag ctt ggt gga gca ggt ggc ggt atg 1651 

Asp Leu Ala Glu Leu Gin Lys Gin Leu Gly Gly Ala Gly Gly Gly Met 

505 510 515 

gga ggc ctt ggt ggc gga etc ccg ggc atg cca aag ccg cct aaa ggc 1699 

Gly Gly Leu Gly Gly Gly Leu Pro Gly Met Pro Lys Pro Pro Lys Gly 

520 525 530 

atg gag aac ata gat etc aac aac eta gac ttc ggt aag aag 1741 

Met Glu Asn He Asp Leu Asn Asn Leu Asp Phe Gly Lys Lys 

535 540 545 

taactttget ttagttggtc ggc 1764 



<210> 16 
<211> 547 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 16 

Val Phe Glu Ser Leu Ser Asp Arg Leu Asn Ser Ala Leu Ser Gly Leu 
15 10 15 
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Arg Gly Lys Gly Lys Leu Thr Glu Ala Asp He Asn Ala Thr Thr Arg 



Glu He Arg Leu Ala Leu Leu Glu Ala Asp Val Ser Leu Thr Val Val 

35 40 45 

Arg Ala Phe He Asn Arg He Lys Glu Arg Ala Ala Gly Ala Glu Val 

50 55 60 

Ser Gin Ala Leu Asn Pro Ala Gin Gin Val He Lys He Val Asn Glu 



Glu Leu Val Gin He Leu Gly Gly Glu Thr Arg Arg Leu Ser Leu Ala 
85 90 95 

Lys Asn Pro Pro Thr Val He Met Leu Ala Gly Leu Gin Gly Ala Gly 
100 105 110 

Lys Thr Thr Leu Ala Gly Lys Leu Ser Lys His Leu Val Lys Gin Gly 
115 120 125 

His Thr Pro Met Leu Val Ala Cys Asp Leu Gin Arg Pro Gly Ala Val 
130 135 140 

Gin Gin Leu Gin He Val Gly Glu Arg Ala Gly Val Thr Thr Phe Ala 
145 150 155 160 

Pro Asp Pro Gly Thr Ser He Asp Ser Leu Glu His Glu Met Gly Thr 
165 170 175 

Ser His Gly Asp Pro Val Glu Val Ala Arg Ala Gly He Glu Glu Ala 
180 185 190 

Lys Arg Thr Gin His Asp He Val He Val Asp Thr Ala Gly Arg Leu 
195 200 205 

Gly He Asp Glu Thr Leu Met Thr Gin Ala Arg Asn He Arg Glu Ala 
210 215 220 

He Asn Pro Asp Glu Val Leu Phe Val He Asp Ser Met He Gly Gin 
225 230 235 240 

Asp Ala Val Asp Thr Ala Glu Ala Phe Arg Asp Gly Val Asp Phe Thr 
245 250 255 

Gly Val Val Leu Thr Lys Leu Asp Gly Asp Ala Arg Gly Gly Ala Ala 

260 265 270 

Leu Ser He Arg Glu Val Thr Gly Lys Pro He Met Phe Ala Ser Thr 
275 280 285 

Gly Glu Lys Leu Asp Asp Phe Asp Val Phe His Pro Glu Arg Met Ala 
290 295 300 

Ser Arg He Leu Gly Met Gly Asp Val Leu Ser Leu He Glu Gin Ala 
305 310 315 320 

Glu Ala Val Met Asp Gin Glu Lys Ala Glu Val Ala Ala Gin Lys Leu 
325 330 335 
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Gly Ser Gly Glu Leu Thr Leu Glu Asp Phe Leu Asp Gin Met Leu Met 
340 345 350 

lie Arg Arg Met Gly Pro lie Gly Asn lie Leu Lys Met Leu Pro Gly 
355 360 365 

Gly Lys Gin Met Ser Gin Met Ala Asp Met Val Asp Glu Lys Gin Leu 
370 375 380 

Asp Arg lie Gin Ala lie He Arg Gly Met Thr Pro Ala Glu Arg Asp 
385 390 395 400 

Asn Pro Lys He Leu Asn Ala Ser Arg Arg Lys Arg lie Ala Asn Gly 
405 410 415 

Ser Gly Val Thr Val Ser Glu Val Asn Lys Leu Val Glu Arg Phe Phe 
420 425 430 

Glu Ala Arg Lys Met Met Gly Gin Met Ala Gly Gin Phe Gly Met Gly 
435 440 445 

Pro Gly Ser Arg Ser Ala Thr Lys Lys Gin Ala Lys Gly Arg Lys Gly 
450 455 460 

Lys Asn Gly Lys Arg Lys Pro Ala Lys Lys Gly Pro Thr Gin Pro Lys 
465 470 475 480 

Met Pro Met Gly Gly Met Pro Gly Met Pro Gly Met Pro Gly Met Gly 
485 490 495 

Gly Ala Gly Met Pro Asp Leu Ala Glu Leu Gin Lys Gin Leu Gly Gly 
500 505 510 

Ala Gly Gly Gly Met Gly Gly Leu Gly Gly Gly Leu Pro Gly Met Pro 
515 520 525 

Lys Pro Pro Lys Gly Met Glu Asn He Asp Leu Asn Asn Leu Asp Phe 
530 535 540 

Gly Lys Lys 
545 



<210> 17 
<211> 909 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (886) 

<223> RXA01355 

<400> 17 

aggcgcatgg cgccgaggtg cagctttggg cgaagaagta tttttcggca cacgtgtgat 60 

tcaggtcagc cttaatgtaa tgctgctaga gtgaactccc gtg act gat ttt tct 115 

Val Thr Asp Phe Ser 

1 " 5 

agt get tea aat get gac gat tec acg cag gac ggt cgt cct ggt cga 163 
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Ser Ala Ser Asn Ala Asp Asp Ser Thr Gin Asp Gly Arg Pro Gly Arg 

10 15 20 

cgt get gga aag tct aag aag gaa teg aag cca act ccg tgg tac ate 

Arg Ala Gly Lys Ser Lys Lys Glu Ser Lys Pro Thr Pro Trp Tyr lie 



gaa att cca gtg gtt gtg gtt ttg acc etc gcg ctg att ttc gtg etc 
Glu lie Pro Val Val Val Val Leu Thr Leu Ala Leu lie Phe Val Leu 



cag acg ttt gtc gga cgc atg tac atg att ccg agt ggt teg atg gaa 307 

Gin Thr Phe Val Gly Arg Met Tyr Met lie Pro Ser Gly Ser Met Glu 

55 60 65 

cct act ttg cac gga tgt gag ggc tgc acg ggt gac cgc ate ctg gtg 355 

Pro Thr Leu His Gly Cys Glu Gly Cys Thr Gly Asp Arg He Leu Val 

70 75 80 85 

gag aag gtt tet tac tac ttc acg gat cca gag ccg ggc gat gtt gtg 403 

Glu Lys Val Ser Tyr Tyr Phe Thr Asp Pro Glu Pro Gly Asp Val Val 

90 95 100 

gtg ttc aag ggt act gat tec tgg aac gtt gga ttc act acg cag cgt 451 

Val Phe Lys Gly Thr Asp Ser Trp Asn Val Gly Phe Thr Thr Gin Arg 

105 110 115 

tec gat aat teg gtg ate cgc ggc ctg cag aac ctg ggt tct tac gtg 499 

Ser Asp Asn Ser Val He Arg Gly Leu Gin Asn Leu Gly Ser Tyr Val 

120 125 130 

ggt ctt gtc gca cct gat gaa aat gac ctg gtc aag cgc att ate gee 547 

Gly Leu Val Ala Pro Asp Glu Asn Asp Leu Val Lys Arg He He Ala 

135 140 145 

acc ggc ggt cag act gtt teg tgc caa gee ggt gat cct gga ate atg 595 

Thr Gly Gly Gin Thr Val Ser Cys Gin Ala Gly Asp Pro Gly He Met 

150 155 160 165 



gtt gac ggc aag gaa gtc gat gac age tac acg ctg caa cct gcg caa 
Val Asp Gly Lys Glu Val Asp Asp Ser Tyr Thr Leu Gin Pro Ala Gin 
170 175 180 

ttc ccc ate gat gag acc tec ggt tec acc gaa tgc ggc ggc aac tat 
Phe Pro He Asp Glu Thr Ser Gly Ser Thr Glu Cys Gly Gly Asn Tyr 
185 190 195 

ttc ggc ccc ate acc gtg cct ggc ggc aac tac ttc atg atg ggt gac 
Phe Gly Pro He Thr Val Pro Gly Gly Asn Tyr Phe Met Met Gly Asp 
200 205 210 

aac cgc acc aac tec atg gat tec cgc tac cac ctg ggc gat cag tac 
Asn Arg Thr Asn Ser Met Asp Ser Arg Tyr His Leu Gly Asp Gin Tyr 
215 220 225 

caa gga acc ate cct gag gaa aac ate aag ggc aaa gtt caa gca att 
Gin Gly Thr He Pro Glu Glu Asn He Lys Gly Lys Val Gin Ala He 
230 235 240 245 

ate ctg cca ttt age cga ate ggt ggc gtc gac gac cct gee ate aaa 
He Leu Pro Phe Ser Arg He Gly Gly Val Asp Asp Pro Ala He Lys 



643 
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250 



255 



260 



ggc tagtaattcg cttttcgacg ccc 



909 



Gly 



<210> 18 
<211> 262 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 18 

Val Thr Asp Phe Ser Ser Ala Ser Asn Ala Asp Asp Ser Thr Gin Asp 
15 10 15 

Gly Arg Pro Gly Arg Arg Ala Gly Lys Ser Lys Lys Glu Ser Lys Pro 
20 25 30 

Thr Pro Trp Tyr lie Glu lie Pro Val Val Val Val Leu Thr Leu Ala 
35 40 45 

Leu lie Phe Val Leu Gin Thr Phe Val Gly Arg Met Tyr Met He Pro 
50 55 60 

Ser Gly Ser Met Glu Pro Thr Leu His Gly Cys Glu Gly Cys Thr Gly 
65 70 75 80 

Asp Arg lie Leu Val Glu Lys Val Ser Tyr Tyr Phe Thr Asp Pro Glu 
85 90 95 

Pro Gly Asp Val Val Val Phe Lys Gly Thr Asp Ser Trp Asn Val Gly 
100 105 110 

Phe Thr Thr Gin Arg Ser Asp Asn Ser Val He Arg Gly Leu Gin Asn 
115 120 125 

Leu Gly Ser Tyr Val Gly Leu Val Ala Pro Asp Glu Asn Asp Leu Val 
130 135 140 

Lys Arg He He Ala Thr Gly Gly Gin Thr Val Ser Cys Gin Ala Gly 
145 150 155 160 

Asp Pro Gly He Met Val Asp Gly Lys Glu Val Asp Asp Ser Tyr Thr 
165 170 175 

Leu Gin Pro Ala Gin Phe Pro He Asp Glu Thr Ser Gly Ser Thr Glu 
180 185 190 

Cys Gly Gly Asn Tyr Phe Gly Pro He Thr Val Pro Gly Gly Asn Tyr 
195 200 205 

Phe Met Met Gly Asp Asn Arg Thr Asn Ser Met Asp Ser Arg Tyr His 
210 215 220 

Leu Gly Asp Gin Tyr Gin Gly Thr He Pro Glu Glu Asn He Lys Gly 
225 230 235 240 

Lys Val Gin Ala He He Leu Pro Phe Ser Arg He Gly Gly Val Asp 



245 



250 



255 
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Asp Pro Ala lie Lys Gly 
260 



<210> 19 
<211> 360 
<212> DNA 
<213> Corynebact 

<220> 

<221> CDS 

<222> (101) . . (337) 

<223> RXA00107 

<400> 19 

cccggcgaac ttcaacctcg atgacgaatc cgagtggttt acctcaggcg agtatcgtta 60 

caagttccag cgctacatca aggtttaagg agcaaacaac atg age aac gta acc 115 

Met Ser Asn Val Thr 



att tac gec aca gat tgg tgc ccr tac tgc cga tec etc etc aaa ggt 163 

lie Tyr Ala Thr Asp Trp Cys Pro Tyr Cys Arg Ser Leu Leu Lys Gly 

10 15 20 

etc gac ggc caa gag tac gac etc ate gac gtc gac caa gat gag gaa 211 

Leu Asp Gly Gin Glu Tyr Asp Leu lie Asp Val Asp Gin Asp Glu Glu 

25 30 35 

gec ggc gag tgg gtt aag tea gtc aac gac ggc aac cgc arc gtc cca 259 

Ala Gly Glu Trp Val Lys Ser Val Asn Asp Gly Asn Arg lie Val Pro 

40 45 50 

acc gtg cgc tac tec gat ggc acc cac gca act aat ccc eta get gcg 307 

Thr Val Arg Tyr Ser Asp Gly Thr His Ala Thr Asn Pro Leu Ala Ala 

55 60 65 

gaa gta ate gec aaa ate gaa gca tta gee taaacgcaaa aaagagcett 357 

Glu Val lie Ala Lys lie Glu Ala Leu Ala 



<210> 20 
<211> 79 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 20 

Met Ser Asn Val Thr lie Tyr Ala Thr Asp Trp Cys Pro Tyr Cys Arg 
15 10 15 

Ser Leu Leu Lys Gly Leu Asp Gly Gin Glu Tyr Asp Leu lie Asp Val 
20 25 30 

Asp Gin Asp Glu Glu Ala Gly Glu Trp Val Lys Ser Val Asn Asp Gly 
35 40 45 

Asn Arg lie Val Pro Thr Val Arg Tyr Ser Asp Gly Thr His Ala Thr 
50 55 60 
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Asn Pro Leu Ala Ala Glu Val lie Ala Lys lie Glu Ala Leu Ala 



<210> 21 
<211> 1338 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1315) 
<223> RXA01613 

<400> 21 

ttttatagtc atatgcgttg agatacgtgg acgacaaagc accagttagt tgccttccca 60 

gtccagccca catccgattt ctaaattagg agcacatctt atg tct gag cag cca 115 

Met Ser Glu Gin Pro 



get tec att aag cat tat gac etc ate ate att ggt acc ggc tct gga 
Ala Ser lie Lys His Tyr Asp Leu lie He He Gly Thr Gly Ser Gly 



aac tec att cct gga cca gag ttt gat gat aaa tea att gee ate gtg 
Asn Ser He Pro Gly Pro Glu Phe Asp Asp Lys Ser He Ala He Val 



gaa aag ggt get ttc ggc gga act tgc etc aat gtg ggc tgc ate cct 
Glu Lys Gly Ala Phe Gly Gly Thr Cys Leu Asn Val Gly Cys He Pro 



acc aag atg tac gtt tac get gcg gat ate get caa gaa att cag gag 
Thr Lys Met Tyr Val Tyr Ala Ala Asp He Ala Gin Glu He Gin Glu 



tct get cgc ctg ggt ate gat gcg acg gtc aac age gtg gat tgg cct 355 
Ser Ala Arg Leu Gly He Asp Ala Thr Val Asn Ser Val Asp Trp Pro 



tec ate gtc age cgc gtt ttc gac aag cgc ate gac etc ate gcg caa 403 

Ser He Val Ser Arg Val Phe Asp Lys Arg He Asp Leu He Ala Gin 
90 95 100 

ggc ggc gag get tat cga cgt ggc ccc gaa act cca aac ate gat gtg 451 

Gly Gly Glu Ala Tyr Arg Arg Gly Pro Glu Thr Pro Asn He Asp Val 

105 110 115 

tat gac atg cac gca teg ttt gtt gat tec aag aca ate tec act ggt 499 

Tyr Asp Met His Ala Ser Phe Val Asp Ser Lys Thr He Ser Thr Gly 

120 125 130 

att gee ggc caa gaa cag ctg ate age ggt act gac att gta ate gca 547 

He Ala Gly Gin Glu Gin Leu He Ser Gly Thr Asp He Val He Ala 

135 140 145 

acc ggc tec cgc cct tac ate cct gaa get att gca gag tec ggc gca 595 

Thr Gly Ser Arg Pro Tyr He Pro Glu Ala He Ala Glu Ser Gly Ala 
150 155 160 165 
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cgc tac tac acc aac gaa gac ate atg cgc ctg gca cag cag cct gaa 643 

Arg Tyr Tyr Thr Asn Glu Asp lie Met Arg Leu Ala Gin Gin Pro Glu 

170 175 180 

tct ttg gtg att gtt ggt ggc ggt ttc ate get ttg gaa ttt get cac 691 

Ser Leu Val lie Val Gly Gly Gly Phe lie Ala Leu Glu Phe Ala His 
185 190 195 

gtt ttt gaa gcg ctt ggc acc aag gtc acc ate etc aac cgc tct gac 739 

Val Phe Glu Ala Leu Gly Thr Lys Val Thr He Leu Asn Arg Ser Asp 

200 205 210 

gtg ctg ctg cgc gag gca gat gca gac ate tec gcg aaa ate etc gag 787 

Val Leu Leu Arg Glu Ala Asp Ala Asp He Ser Ala Lys He Leu Glu 

215 220 225 

ctt tec aaa aag cgt ttc gac gtc cgc etc age act gcg gtc acc gca 835 

Leu Ser Lys Lys Arg Phe Asp Val Arg Leu Ser Thr Ala Val Thr Ala 

230 235 240 245 

gta cac aac aag gee gac ggc ggc gtg aag ate tec acc gac acc ggc 883 

Val His Asn Lys Ala Asp Gly Gly Val Lys He Ser Thr Asp Thr Gly 

250 255 260 

gac gac ate gag gca gat att ttg etc gtt gec act ggt cgc acc cct 931 

Asp Asp He Glu Ala Asp He Leu Leu Val Ala Thr Gly Arg Thr Pro 
265 270 275 

aac ggc aac caa atg aac ttg gac gee gca ggc ate gag atg aac ggt 97 9 

Asn Gly Asn Gin Met Asn Leu Asp Ala Ala Gly He Glu Met Asn Gly 

280 285 290 

cgt tec ate aag gtt gat gaa ttc ggt cgc acc agt gtt gaa ggc gtg 1027 

Arg Ser He Lys Val Asp Glu Phe Gly Arg Thr Ser Val Glu Gly Val 

295 300 305 

tgg gcg ctt ggc gat gtc tec tec cct tac aag etc aag cac gta gec 1075 

Trp Ala Leu Gly Asp Val Ser Ser Pro Tyr Lys Leu Lys His Val Ala 

310 315 320 325 

aat gcg gaa atg cga gca ate aag cac aac ctt gee aac cct aat gac 1123 

Asn Ala Glu Met Arg Ala He Lys His Asn Leu Ala Asn Pro Asn Asp 

330 335 340 

ctg cag aag atg cca cat gat ttc gtg cca tea get gtt ttc acc aac 1171 

Leu Gin Lys Met Pro His Asp Phe Val Pro Ser Ala Val Phe Thr Asn 
345 350 355 

cct cag ate teg cag gtc ggc atg act gag cag gag gcg cgt gaa get 1219 

Pro Gin He Ser Gin Val Gly Met Thr Glu Gin Glu Ala Arg Glu Ala 

360 365 370 

ggc etc gac ate act gtg aag ate cag aac tac tct gat gtg get tat 1267 

Gly Leu Asp He Thr Val Lys He Gin Asn Tyr Ser Asp Val Ala Tyr 

375 380 385 

ggc tgg gec atg gaa gat aag gat gga ttc gtt aag etc aat tgc cga 1315 

Gly Trp Ala Met Glu Asp Lys Asp Gly Phe Val Lys Leu Asn Cys Arg 

390 395 400 405 
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taaggacacc ggcaagttgg teg 

<210> 22 
<211> 405 
<212> PRT 

<213> Corynebacterium glutamicura 
<400> 22 

Met Ser Glu Gin Pro Ala Ser lie Lys His Tyr Asp Leu lie lie lie 
15 10 15 

Gly Thr Gly Ser Gly Asn Ser lie Pro Gly Pro Glu Phe Asp Asp Lys 
20 25 30 

Ser lie Ala He Val Glu Lys Gly Ala Phe Gly Gly Thr Cys Leu Asn 
35 40 45 

Val Gly Cys He Pro Thr Lys Met Tyr Val Tyr Ala Ala Asp He Ala 



Gin Glu He Gin Glu Ser Ala Arg Leu Gly He Asp Ala Thr Val Asn 
65 70 75 80 

Ser Val Asp Trp Pro Ser He Val Ser Arg Val Phe Asp Lys Arg He 
85 90 95 

Asp Leu He Ala Gin Gly Gly Glu Ala Tyr Arg Arg Gly Pro Glu Thr 
100 105 110 

Pro Asn He Asp Val Tyr Asp Met His Ala Ser Phe Val Asp Ser Lys 
115 120 125 

Thr He Ser Thr Gly He Ala Gly Gin Glu Gin Leu He Ser Gly Thr 
130 135 140 

Asp He Val He Ala Thr Gly Ser Arg Pro Tyr He Pro Glu Ala He 
145 150 155 160 

Ala Glu Ser Gly Ala Arg Tyr Tyr Thr Asn Glu Asp He Met Arg Leu 
165 170 175 

Ala Gin Gin Pro Glu Ser Leu Val He Val Gly Gly Gly Phe He Ala 
180 185 190 

Leu Glu Phe Ala His Val Phe Glu Ala Leu Gly Thr Lys Val Thr He 
195 200 205 

Leu Asn Arg Ser Asp Val Leu Leu Arg Glu Ala Asp Ala Asp He Ser 
210 215 220 

Ala Lys He Leu Glu Leu Ser Lys Lys Arg Phe Asp Val Arg Leu Ser 
225 230 235 240 

Thr Ala Val Thr Ala Val His Asn Lys Ala Asp Gly Gly Val Lys He 
245 250 255 

Ser Thr Asp Thr Gly Asp Asp He Glu Ala Asp He Leu Leu Val Ala 
260 265 270 

Thr Gly Arg Thr Pro Asn Gly Asn Gin Met Asn Leu Asp Ala Ala Gly 
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lie Glu Met Asn Gly Arg Ser He Lys Val Asp Glu Phe Gly Arg Thr 
290 295 300 

Ser Val Glu Gly Val Trp Ala Leu Gly Asp Val Ser Ser Pro Tyr Lys 
305 310 315 320 

Leu Lys His Val Ala Asn Ala Glu Met Arg Ala He Lys His Asn Leu 
325 330 335 

Ala Asn Pro Asn Asp Leu Gin Lys Met Pro His Asp Phe Val Pro Ser 
340 345 350 

Ala Val Phe Thr Asn Pro Gin He Ser Gin Val Gly Met Thr Glu Gin 
355 360 365 

Glu Ala Arg Glu Ala Gly Leu Asp He Thr Val Lys He Gin Asn Tyr 
370 375 380 

Ser Asp Val Ala Tyr Gly Trp Ala Met Glu Asp Lys Asp Gly Phe Val 
385 390 395 400 

Lys Leu Asn Cys Arg 
405 



<210> 23 
<211> 600 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (577) 

<223> RXA00539 

<400> 23 

cgacctggca gttcaccttt ggtctcacca aagttcacct attagctgac ctttatttag 60 

atgatgcact aaatcctccc cctcaactag ggttgcgatt atg act tct att cat 115 

Met Thr Ser He His 



gac ate age gta act etc aac gac ggc aca gaa acc acc atg gcg gat 
Asp He Ser Val Thr Leu Asn Asp Gly Thr Glu Thr Thr Met Ala Asp 



tgg gcg ggc cac ctt ttg etc ate gtg aac gtg gca tec aag tgc gga 
Trp Ala Gly His Leu Leu Leu He Val Asn Val Ala Ser Lys Cys Gly 



etc acg cca cag tat gaa ggg ctt caa aaa ctg tat gag gaa tac caa 
Leu Thr Pro Gin Tyr Glu Gly Leu Gin Lys Leu Tyr Glu Glu Tyr Gin 



gat cga ggc ttc ttt gtc att ggc gtg ccc tgc aat caa ttc aac ggc 
Asp Arg Gly Phe Phe Val He Gly Val Pro Cys Asn Gin Phe Asn Gly 



cag gaa cct gga acc gac get gag gtg tgt get ttc gcg caa aat cag 
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Gln Glu Pro Gly Thr Asp Ala Glu Val Cys Ala Phe Ala Gin Asn Gin 



tac gac gtc acc ttc ccg etc ttg age aaa acc gag gtg aat ggg gag 

Tyr Asp Val Thr Phe Pro Leu Leu Ser Lys Thr Glu Val Asn Gly Glu 

90 95 100 

ggt gec cac ccc ctg tac aag gtg etc aaa gag gca act gat ggt age 

Gly Ala His Pro Leu Tyr Lys Val Leu Lys Glu Ala Thr Asp Gly Ser 

105 110 115 

gaa ate gag tgg aat ttt gag aaa ttc ctg gta gat gca gaa ggt aat 

Glu lie Glu Trp Asn Phe Glu Lys Phe Leu Val Asp Ala Glu Gly Asn 

120 125 130 

acg att aag cgc ttt get cct egg acg gaa cca tct gca get gag gta 

Thr lie Lys Arg Phe Ala Pro Arg Thr Glu Pro Ser Ala Ala Glu Val 
135 140 145 

gtg gaa gca ate gag gag aat etc cct ate taagggctgg ctaggtttga 

Val Glu Ala lie Glu Glu Asn Leu Pro lie 
150 155 



<210> 24 
<211> 159 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 24 

Met Thr Ser He His Asp He Ser Val Thr Leu Asn Asp Gly Thr Glu 
15 10 15 

Thr Thr Met Ala Asp Trp Ala Gly His Leu Leu Leu He Val Asn Val 
20 25 30 

Ala Ser Lys Cys Gly Leu Thr Pro Gin Tyr Glu Gly Leu Gin Lys Leu 
35 40 45 

Tyr Glu Glu Tyr Gin Asp Arg Gly Phe Phe Val He Gly Val Pro Cys 
50 55 60 

Asn Gin Phe Asn Gly Gin Glu Pro Gly Thr Asp Ala Glu Val Cys Ala 
65 70 75 80 

Phe Ala Gin Asn Gin Tyr Asp Val Thr Phe Pro Leu Leu Ser Lys Thr 
85 90 95 

Glu Val Asn Gly Glu Gly Ala His Pro Leu Tyr Lys Val Leu Lys Glu 
100 105 110 

Ala Thr Asp Gly Ser Glu He Glu Trp Asn Phe Glu Lys Phe Leu Val 
115 120 125 

Asp Ala Glu Gly Asn Thr He Lys Arg Phe Ala Pro Arg Thr Glu Pro 
130 135 140 



Ser Ala Ala Glu Val Val Glu Ala He Glu Glu Asn Leu Pro He 
145 150 155 
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<210> 25 
<211> 870 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (847) 

<223> RXA01020 

<400> 25 

gattccgcac catcggccaa gtcaccaaaa cacgccacga agacctcgtc accgtagata 60 

agaaaacccc cgcattttcc gatggatgga gaagcttcta atg acc aac acc eta 115 

Met Thr Asn Thr Leu 



tgg aat tea gta gac gaa etc ccc ate cac gac tec tgg aaa cca gta 
Trp Asn Ser Val Asp Glu Leu Pro lie His Asp Ser Trp Lys Pro Val 



etc aaa cca gtc gaa gac gec ate cga aaa etc ggt gta ttc etc gcg 
Leu Lys Pro Val Glu Asp Ala lie Arg Lys Leu Gly Val Phe Leu Ala 



gaa gaa gaa ttc ctt cca cca gta gat gac gta ttc aga gca ttt age 
Glu Glu Glu Phe Leu Pro Pro Val Asp Asp Val Phe Arg Ala Phe Ser 



tac ccc ttt gac gca gta aaa gta ctg ate atg gga caa gac cca tat 
Tyr Pro Phe Asp Ala Val Lys Val Leu He Met Gly Gin Asp Pro Tyr 



ccc acc cca gga cat gec atg gga ctg age ttt tec acc caa cca gac 
Pro Thr Pro Gly His Ala Met Gly Leu Ser Phe Ser Thr Gin Pro Asp 



gta cga cca ctg cca egg age ctg aac aat ate ttc aaa gag ctg gtg 
Val Arg Pro Leu Pro Arg Ser Leu Asn Asn He Phe Lys Glu Leu Val 
90 95 100 

agt gat gtc ggc tct tta ggc gat teg gcg tea gag cag ggg gec ttg 
Ser Asp Val Gly Ser Leu Gly Asp Ser Ala Ser Glu Gin Gly Ala Leu 
105 110 115 

gac tta ggt att aac gcg ccg ggc tct gtc get ggc aca caa gtt gee 
Asp Leu Gly He Asn Ala Pro Gly Ser Val Ala Gly Thr Gin Val Ala 
120 125 130 

ttg ccc gcg gac ggc gac etc cgt gca tgg age aac caa ggc gtc gca 
Leu Pro Ala Asp Gly Asp Leu Arg Ala Trp Ser Asn Gin Gly Val Ala 
135 140 145 

ttg ttc aac cgc gta etc acc gtc cac cca ggc cag gee gga age cac 
Leu Phe Asn Arg Val Leu Thr Val His Pro Gly Gin Ala Gly Ser His 
150 155 160 165 



aag ggt aaa ggc tgg gaa gcg gta acc gaa cag gcg att aaa gee ttg 
Lys Gly Lys Gly Trp Glu Ala Val Thr Glu Gin Ala He Lys Ala Leu 



643 
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170 175 180 

gcg gag egg gat caa ccc ttg gtg gca ate ctg tgg ggt aaa caa gec 691 
Ala Glu Arg Asp Gin Pro Leu Val Ala He Leu Trp Gly Lys Gin Ala 
185 190 195 

caa gag gta cag aaa ttc ctt gga gat acg ccg tgt ate tgc tea gtg 739 
Gin Glu Val Gin Lys Phe Leu Gly Asp Thr Pro Cys He Cys Ser Val 
200 205 210 

cac cca tea ccg ctg teg gcg teg aga ggc ttt ttt ggc tct aag cct 787 
His Pro Ser Pro Leu Ser Ala Ser Arg Gly Phe Phe Gly Ser Lys Pro 
215 220 225 

ttt agt cgt gcg aac gaa ate tta age age etc ggt gee ace gag ate 835 
Phe Ser Arg Ala Asn Glu He Leu Ser Ser Leu Gly Ala Thr Glu He 
230 235 240 245 

gat tgg teg ctg taaggtatct gattatgtcc agt 870 
Asp Trp Ser Leu 



<210> 26 
<211> 249 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 26 

Met Thr Asn Thr Leu 

1 5 

Ser Trp Lys Pro Val 
20 

Gly Val Phe Leu Ala 

35 

Phe Arg Ala Phe Ser 
50 

Gly Gin Asp Pro Tyr 
65 

Ser Thr Gin Pro Asp 
85 

Phe Lys Glu Leu Val 

100 

Glu Gin Gly Ala Leu 
115 

Gly Thr Gin Val Ala 
130 

Asn Gin Gly Val Ala 
145 



Trp Asn Ser Val Asp Glu Leu Pro He His Asp 

10 15 

Leu Lys Pro Val Glu Asp Ala He Arg Lys Leu 

25 30 

Glu Glu Glu Phe Leu Pro Pro Val Asp Asp Val 

40 45 

Tyr Pro Phe Asp Ala Val Lys Val Leu He Met 
55 60 

Pro Thr Pro Gly His Ala Met Gly Leu Ser Phe 



Val Arg Pro Leu Pro Arg Ser Leu Asn Asn He 
90 95 

Ser Asp Val Gly Ser Leu Gly Asp Ser Ala Ser 

105 110 

Asp Leu Gly He Asn Ala Pro Gly Ser Val Ala 
120 125 

Leu Pro Ala Asp Gly Asp Leu Arg Ala Trp Ser 
135 140 

Leu Phe Asn Arg Val Leu Thr Val His Pro Gly 
150 155 160 



Gin Ala Gly Ser His Lys Gly Lys Gly Trp Glu Ala Val Thr Glu Gin 
165 170 175 
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Ala lie Lys Ala Leu Ala Glu Arg Asp Gin Pro Leu Val Ala lie Leu 
180 185 190 

Trp Gly Lys Gin Ala Gin Glu Val Gin Lys Phe Leu Gly Asp Thr Pro 
195 200 205 

Cys lie Cys Ser Val His Pro Ser Pro Leu Ser Ala Ser Arg Gly Phe 
210 215 220 

Phe Gly Ser Lys Pro Phe Ser Arg Ala Asn Glu lie Leu Ser Ser Leu 
225 230 235 240 

Gly Ala Thr Glu lie Asp Trp Ser Leu 
245 



<210> 27 
<211> 1203 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1180) 
<223> RXN00484 



<400> 27 

acgtaccggt aatccgcttg aaatactgcc gaaaatagtc tctgagatgg aagtcaaagc 60 

cgtcacatgg aatcgacgct atcatcaacc gttatgtgaa gtg gat gcc act etc 115 

Val Asp Ala Thr Leu 
1 5 



aaa aag aat etc cgt gat aaa ggg att gaa gtg cat age cac cca ggt 163 
Lys Lys Asn Leu Arg Asp Lys Gly lie Glu Val His Ser His Pro Gly 
10 15 20 



ttt tta etc act gaa ccc tgg gaa gtc agt acc get acc gga act ccc 211 
Phe Leu Leu Thr Glu Pro Trp Glu Val Ser Thr Ala Thr Gly Thr Pro 
25 30 35 



tac aag gta ttt acc cct ttt tct aaa gcc gca tgg gaa gta gcc aga 259 
Tyr Lys Val Phe Thr Pro Phe Ser Lys Ala Ala Trp Glu Val Ala Arg 
40 45 50 



gta cat gca tat gaa act gtt aaa aac aat gtg cct gtc ccc tct cac 307 
Val His Ala Tyr Glu Thr Val Lys Asn Asn Val Pro Val Pro Ser His 
55 60 65 



eta aca gga cca gag gat gta gag ctg ccc ate eta gaa atg gag caa 355 
Leu Thr Gly Pro Glu Asp Val Glu Leu Pro He Leu Glu Met Glu Gin 
70 75 80 85 



cct ttt tgg tea aca acg tta gtt aag gag tgt get ccc ggt gaa aaa 403 
Pro Phe Trp Ser Thr Thr Leu Val Lys Glu Cys Ala Pro Gly Glu Lys 
90 95 100 



aat get teg gaa aaa etc ttt gat ttt ttg gaa cat eta cag gac tac 451 
Asn Ala Ser Glu Lys Leu Phe Asp Phe Leu Glu His Leu Gin Asp Tyr 
105 110 115 
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ccg caa get cga gac age tta gec cga tec get aca agt aaa tta tct 

Pro Gin Ala Arg Asp Ser Leu Ala Arg Ser Ala Thr Ser Lys Leu Ser 

120 125 130 

get cat eta agg ttt ggt gag ate age ate cac cgc gtg tgg gca gag 

Ala His Leu Arg Phe Gly Glu lie Ser lie His Arg Val Trp Ala Glu 

135 140 145 

act gca gca ata gac tct gaa gga act gag tta ttt ctt aaa gaa ctt 

Thr Ala Ala lie Asp Ser Glu Gly Thr Glu Leu Phe Leu Lys Glu Leu 

150 155 160 165 

etc tgg aga gat ttt gcg tgg cat cga ctt tat gee ctg cca cac atg 

Leu Trp Arg Asp Phe Ala Trp His Arg Leu Tyr Ala Leu Pro His Met 

170 175 180 

gac acg caa aac gtt cgt atg caa ttt aat cgt ttc gga tgg tec tgg 

Asp Thr Gin Asn Val Arg Met Gin Phe Asn Arg Phe Gly Trp Ser Trp 

185 190 195 

gat ccg agt gaa aaa gat aaa ctt aac act cca tec ace cct ctt ate 

Asp Pro Ser Glu Lys Asp Lys Leu Asn Thr Pro Ser Thr Pro Leu lie 

200 205 210 

ccc acc aaa get gac caa ttc cat gag gat tta gca gca tgg cgt gca 

Pro Thr Lys Ala Asp Gin Phe His Glu Asp Leu Ala Ala Trp Arg Ala 

215 220 225 

gga aaa aca gga att ccg ctg gtc gat gca ggc atg cga gaa tta tgg 

Gly Lys Thr Gly lie Pro Leu Val Asp Ala Gly Met Arg Glu Leu Trp 

230 235 240 245 

gee acc ggg tea atg cac aat cgc gtc aga atg gta gta get agt ttt 

Ala Thr Gly Ser Met His Asn Arg Val Arg Met Val Val Ala Ser Phe 

250 255 260 

tta acc aag aat etc cag ate cat tgg cgt cat ggc gaa gaa tgg ttt 

Leu Thr Lys Asn Leu Gin lie His Trp Arg His Gly Glu Glu Trp Phe 

265 270 275 

tgg gaa act etc gta gat get gat cca get tct aat get ttc aac tgg 

Trp Glu Thr Leu Val Asp Ala Asp Pro Ala Ser Asn Ala Phe Asn Trp 

280 285 290 

caa tgg get gcg ggt age gga gat gac get teg cct tat ttc cgt att 

Gin Trp Ala Ala Gly Ser Gly Asp Asp Ala Ser Pro Tyr Phe Arg lie 

295 300 305 

ttt aat ccg gtc acc caa gcg aaa aaa ttt gat cca gat gaa act tat 

Phe Asn Pro Val Thr Gin Ala Lys Lys Phe Asp Pro Asp Glu Thr Tyr 

310 315 320 325 

att cgt cgc tgg gta ccc gaa tat gga aca cca tea tat ccg gat ccc 

lie Arg Arg Trp Val Pro Glu Tyr Gly Thr Pro Ser Tyr Pro Asp Pro 

330 335 340 



ate gtc gat ctg aaa gaa tec cgt caa att get tta gac gee tac tct 
lie Val Asp Leu Lys Glu Ser Arg Gin lie Ala Leu Asp Ala Tyr Ser 
345 350 355 
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gcg att aag tgagtttacg cgcagctttt aaa 
Ala lie Lys 
360 



<210> 28 
<211> 360 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 28 

Val Asp Ala Thr Leu Lys Lys Asn Leu Arg Asp Lys Gly lie Glu Val 
15 10 15 

His Ser His Pro Gly Phe Leu Leu Thr Glu Pro Trp Glu Val Ser Thr 
20 25 30 

Ala Thr Gly Thr Pro Tyr Lys Val Phe Thr Pro Phe Ser Lys Ala Ala 
35 40 45 

Trp Glu Val Ala Arg Val His Ala Tyr Glu Thr Val Lys Asn Asn Val 
50 55 60 

Pro Val Pro Ser His Leu Thr Gly Pro Glu Asp Val Glu Leu Pro lie 
65 70 75 80 

Leu Glu Met Glu Gin Pro Phe Trp Ser Thr Thr Leu Val Lys Glu Cys 
85 90 95 

Ala Pro Gly Glu Lys Asn Ala Ser Glu Lys Leu Phe Asp Phe Leu Glu 
100 105 110 

His Leu Gin Asp Tyr Pro Gin Ala Arg Asp Ser Leu Ala Arg Ser Ala 
115 120 125 

Thr Ser Lys Leu Ser Ala His Leu Arg Phe Gly Glu lie Ser He His 
130 135 140 

Arg Val Trp Ala Glu Thr Ala Ala He Asp Ser Glu Gly Thr Glu Leu 
145 150 155 160 

Phe Leu Lys Glu Leu Leu Trp Arg Asp Phe Ala Trp His Arg Leu Tyr 
165 170 175 

Ala Leu Pro His Met Asp Thr Gin Asn Val Arg Met Gin Phe Asn Arg 
180 185 190 

Phe Gly Trp Ser Trp Asp Pro Ser Glu Lys Asp Lys Leu Asn Thr Pro 
195 200 205 

Ser Thr Pro Leu He Pro Thr Lys Ala Asp Gin Phe His Glu Asp Leu 
210 215 220 

Ala Ala Trp Arg Ala Gly Lys Thr Gly He Pro Leu Val Asp Ala Gly 
225 230 235 240 

Met Arg Glu Leu Trp Ala Thr Gly Ser Met His Asn Arg Val Arg Met 
245 250 255 

Val Val Ala Ser Phe Leu Thr Lys Asn Leu Gin He His Trp Arg His 
260 265 270 
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Gly Glu Glu Trp Phe Trp Glu Thr Leu Val Asp Ala Asp Pro Ala Ser 

275 280 285 

Asn Ala Phe Asn Trp Gin Trp Ala Ala Gly Ser Gly Asp Asp Ala Ser 

290 295 300 

Pro Tyr Phe Arg lie Phe Asn Pro Val Thr Gin Ala Lys Lys Phe Asp 

305 310 315 320 

Pro Asp Glu Thr Tyr lie Arg Arg Trp Val Pro Glu Tyr Gly Thr Pro 

325 330 335 

Ser Tyr Pro Asp Pro lie Val Asp Leu Lys Glu Ser Arg Gin He Ala 

340 345 350 

Leu Asp Ala Tyr Ser Ala He Lys 

355 360 



<210> 29 
<211> 1158 
<212> DNA 

<213> Corynebacr erium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1135) 
<223> FRXA00484 



<400> 29 

gatggaagtc aaagccgtca catggaatcg acgctatcat caaccgttat gtgaagtgga 60 

tgccactctc aaaaagaatc tccgtgataa agggattgaa gtg cat age cac cca 111 

Val His Ser His Pro 
1 5 



ggt ttt tta etc act gaa ccc rgg gaa gtc agt acc get acc gga act 
Gly Phe Leu Leu Thr Glu Pro Trp Glu Val Ser Thr Ala Thr Gly Thr 
10 15 20 



ccc tac aag gta ttt acc cct ttt tct aaa gec gca tgg gaa gta gec 211 
Pro Tyr Lys Val Phe Thr Pro Phe Ser Lys Ala Ala Trp Glu Val Ala 
25 30 35 



aga gta cat gca tat gaa act gtt aaa aac aat gtg cct gtc ccc tct 
Arg Val His Ala Tyr Glu Thr Val Lys Asn Asn Val Pro Val Pro Ser 



cac eta aca gga cca gag gat gta gag ctg ccc ate eta gaa atg gag 
His Leu Thr Gly Pro Glu Asp Val Glu Leu Pro He Leu Glu Met Glu 



caa cct ttt tgg tea aca acg tta gtt aag gag tgt get ccc ggt gaa 
Gin Pro Phe Trp Ser Thr Thr Leu Val Lys Glu Cys Ala Pro Gly Glu 
70 75 80 85 



aaa aat get teg gaa aaa etc ttt gat ttt ttg gaa cat eta cag gac 
Lys Asn Ala Ser Glu Lys Leu Phe Asp Phe Leu Glu His Leu Gin Asp 
90 95 100 



403 
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tac ccg caa get cga gac age tta gec cga tec get aca agt aaa tta 
Tyr Pro Gin Ala Arg Asp Ser Leu Ala Arg Ser Ala Thr Ser Lys Leu 
105 110 115 

tct get cat eta agg ttt ggt gag ate age ate cac cgc gtg tgg gca 
Ser Ala His Leu Arg Phe Gly Glu He Ser He His Arg Val Trp Ala 
120 125 130 

gag act gca gca ata gac tct gaa gga act gag tta ttt crt aaa gaa 
Glu Thr Ala Ala He Asp Ser Glu Gly Thr Glu Leu Phe Leu Lys Glu 
135 140 145 

ctt etc tgg aga gat ttt gcg tgg cat cga ctt tat gee ctg cca cac 
Leu Leu Trp Arg Asp Phe Ala Trp His Arg Leu Tyr Ala Leu Pro His 
150 155 160 165 

atg gac acg caa aac gtt cgt atg caa ttt aat cgt ttc gga tgg tec 
Met Asp Thr Gin Asn Val Arg Met Gin Phe Asn Arg Phe Gly Trp Ser 
170 175 180 

tgg gat ccg agt gaa aaa gat aaa ctt aac act cca tec ace cct ctt 
Trp Asp Pro Ser Glu Lys Asp Lys Leu Asn Thr Pro Ser Thr Pro Leu 
185 190 195 

ate ccc acc aaa get gac caa ttc cat gag gat tta gca gca tgg cgt 
lie Pro Thr Lys Ala Asp Gin Phe His Glu Asp Leu Ala Ala Trp Arg 
200 205 210 

gca gga aaa aca gga att ccg ctg gtc gat gca ggc atg cga gaa tta 
Ala Gly Lys Thr Gly He Pro Leu Val Asp Ala Gly Met Arg Glu Leu 
215 220 225 

tgg gee acc ggg tea atg cac aat cgc gtc aga atg gta gta get agt 
Trp Ala Thr Gly Ser Met His Asn Arg Val Arg Met Val Val Ala Ser 
230 235 240 245 

ttt tta acc aag aat etc cag ate cat tgg cgt cat ggc gaa gaa tgg 
Phe Leu Thr Lys Asn Leu Gin He His Trp Arg His Gly Glu Glu Trp 
250 255 260 

ttt tgg gaa act etc gta gat get gat cca get tct aat get ttc aac 
Phe Trp Glu Thr Leu Val Asp Ala Asp Pro Ala Ser Asn Ala Phe Asn 
265 270 275 

tgg caa tgg get gcg ggt age gga gat gac get teg cct tat ttc cgt 
Trp Gin Trp Ala Ala Gly Ser Gly Asp Asp Ala Ser Pro Tyr Phe Arg 
280 285 290 

att ttt aat ccg gtc acc caa gcg aaa aaa ttt gat cca gat gaa act 
He Phe Asn Pro Val Thr Gin Ala Lys Lys Phe Asp Pro Asp Glu Thr 
295 . 300 305 

tat att cgt cgc tgg gta ccc gaa tat gga aca cca tea tat ccg gat 
Tyr He Arg Arg Trp Val Pro Glu Tyr Gly Thr Pro Ser Tyr Pro Asp 
310 315 320 325 

ccc ate gtc gat ctg aaa gaa tec cgt caa att get tta gac gee tac 
Pro He Val Asp Leu Lys Glu Ser Arg Gin He Ala Leu Asp Ala Tyr 
330 335 340 



tct gcg att aag tgagtttacg cgcagctttt aaa 
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Ser Ala lie Lys 
345 



<210> 30 
<211> 345 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 30 

Val His Ser His Pro Gly Phe Leu Leu Thr Glu Pro Trp Glu Val Ser 
15 10 15 

Thr Ala Thr Gly Thr Pro Tyr Lys Val Phe Thr Pro Phe Ser Lys Ala 
20 25 30 

Ala Trp Glu Val Ala Arg Val His Ala Tyr Glu Thr Val Lys Asn Asn 



Val Pro Val Pro Ser His Leu Thr Gly Pro Glu Asp Val Glu Leu Pro 
50 55 60 

He Leu Glu Met Glu Gin Pro Phe Trp Ser Thr Thr Leu Val Lys Glu 
65 70 75 80 

Cys Ala Pro Gly Glu Lys Asn Ala Ser Glu Lys Leu Phe Asp Phe Leu 
85 90 95 

Glu His Leu Gin Asp Tyr Pro Gin Ala Arg Asp Ser Leu Ala Arg Ser 
100 105 110 

Ala Thr Ser Lys Leu Ser Ala His Leu Arg Phe Gly Glu He Ser He 
115 120 125 

His Arg Val Trp Ala Glu Thr Ala Ala He Asp Ser Glu Gly Thr Glu 
130 135 140 

Leu Phe Leu Lys Glu Leu Leu Trp Arg Asp Phe Ala Trp His Arg Leu 
145 150 155 160 

Tyr Ala Leu Pro His Met Asp Thr Gin Asn Val Arg Met Gin Phe Asn 
165 170 175 

Arg Phe Gly Trp Ser Trp Asp Pro Ser Glu Lys Asp Lys Leu Asn Thr 
180 185 190 

Pro Ser Thr Pro Leu He Pro Thr Lys Ala Asp Gin Phe His Glu Asp 
195 200 205 

Leu Ala Ala Trp Arg Ala Gly Lys Thr Gly He Pro Leu Val Asp Ala 
210 215 220 

Gly Met Arg Glu Leu Trp Ala Thr Gly Ser Met His Asn Arg Val Arg 
225 230 235 240 

Met Val Val Ala Ser Phe Leu Thr Lys Asn Leu Gin He His Trp Arg 
245 250 255 

His Gly Glu Glu Trp Phe Trp Glu Thr Leu Val Asp Ala Asp Pro Ala 

260 265 270 
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Ser Asn Ala Phe Asn Trp Gin Trp Ala Ala Gly Ser Gly Asp Asp Ala 
275 280 285 

Ser Pro Tyr Phe Arg lie Phe Asn Pro Val Thr Gin Ala Lys Lys Phe 
290 295 300 

Asp Pro Asp Glu Thr Tyr lie Arg Arg Trp Val Pro Glu Tyr Gly Thr 
305 310 315 320 

Pro Ser Tyr Pro Asp Pro lie Val Asp Leu Lys Glu Ser Arg Gin lie 
325 330 335 

Ala Leu Asp Ala Tyr Ser Ala lie Lys 
340 345 



<210> 31 
<211> 1002 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (979) 

<223> RXA02476 

<400> 31 

cgggcggagt tctatcaaca ttacgcaaag gcataagctt tattattcca ctcggtgtga 60 

catatgacct aaagtgccag tcagtacaat catttaggtc atg tea ttt aca get 115 

Met Ser Phe Thr Ala 



ttt caa aca gec ctg etc gtg tgg ttt aga gca aat gec cgc gat ctt 
Phe Gin Thr Ala Leu Leu Val Trp Phe Arg Ala Asn Ala Arg Asp Leu 



gcg tgg cgt gat ccc aat act tea gca tgg gga att etc ctt tea gag 211 

Ala Trp Arg Asp Pro Asn Thr Ser Ala Trp Gly lie Leu Leu Ser Glu 

25 30 35 

gtg atg age caa caa act ccc gtc gcg cga gtc gag ccg att tgg cgt 259 

Val Met Ser Gin Gin Thr Pro Val Ala Arg Val Glu Pro lie Trp Arg 

40 45 50 

gag tgg atg gaa aaa tgg ccc act ccg gaa gat ttc gcg aat gcg age 307 

Glu Trp Met Glu Lys Trp Pro Thr Pro Glu Asp Phe Ala Asn Ala Ser 

55 60 65 

acc gat gag att ttg egg teg tgg ggc aag ttg ggc tat cca cgt agg 355 

Thr Asp Glu lie Leu Arg Ser Trp Gly Lys Leu Gly Tyr Pro Arg Arg 

70 75 80 85 

gcg ctg agg ttg aag gaa tgt gcg gag gtg ate gtc gaa aag cat gee 403 

Ala Leu Arg Leu Lys Glu Cys Ala Glu Val lie Val Glu Lys His Ala 

90 95 100 



ggc gag gtg ccg gat acg gtg gag gcg ctg etc gcg ttg ccg ggg ate 
Gly Glu Val Pro Asp Thr Val Glu Ala Leu Leu Ala Leu Pro Gly lie 
105 110 115 



451 
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ggt gat tac acg gcg cgc gcg gtc gcg gcg ttt cat ttt ggg cag cgc 499 

Gly Asp Tyr Thr Ala Arg Ala Val Ala Ala Phe His Phe Gly Gin Arg 

120 125 130 

gtg ccg gtg gtc gat acg aac gtg cgt cgc gtg tac cag cgc gcg gta 547 

Val Pro Val Val Asp Thr Asn Val Arg Arg Val Tyr Gin Arg Ala Val 
135 140 145 

gcc gga cgt tac ctt gcg ggg cct gcg aaa aag caa gag ctt ate gac 595 

Ala Gly Arg Tyr Leu Ala Gly Pro Ala Lys Lys Gin Glu Leu lie Asp 
150 155 160 165 

gtc tec ctt etc ctt ccc aac act cac gcc cca gaa ttc tct gcc gca 643 

Val Ser Leu Leu Leu Pro Asn Thr His Ala Pro Glu Phe Ser Ala Ala 

170 175 180 

ata atg gag ttg ggt get ctt ate tgc acg gcc act tec cca aag tgt 691 

He Met Glu Leu Gly Ala Leu He Cys Thr Ala Thr Ser Pro Lys Cys 

185 190 195 

gac acc tgc cca ctg ctt gac cag tgt caa tgg caa aaa ctt ggc tgt 739 

Asp Thr Cys Pro Leu Leu Asp Gin Cys Gin Trp Gin Lys Leu Gly Cys 

200 205 210 

ccc tec ccg agt gaa gag gag ctg get tea gcg aaa aag cgt gtg cag 787 

Pro Ser Pro Ser Glu Glu Glu Leu Ala Ser Ala Lys Lys Arg Val Gin 
215 220 225 

aaa ttt gtg gga acc gac cga caa gtc cgt ggc eta ate atg gac gta 835 

Lys Phe Val Gly Thr Asp Arg Gin Val Arg Gly Leu He Met Asp Val 
230 235 240 245 

ctg cgc aat gcc acc gca cct gtg cca eta tec gcg att gat gtc gtg 883 

Leu Arg Asn Ala Thr Ala Pro Val Pro Leu Ser Ala He Asp Val Val 

250 255 260 

tgg cct gac gat gcc caa cgc tec egg gcg ctg ttt teg etc att gag 931 

Trp Pro Asp Asp Ala Gin Arg Ser Arg Ala Leu Phe Ser Leu He Glu 

265 270 275 

gac gga etc gcg gaa caa aat gag gcg ggt tat ttc cac ctg cca egg 979 

Asp Gly Leu Ala Glu Gin Asn Glu Ala Gly Tyr Phe His Leu Pro Arg 

280 285 290 

taaaccactg cgcgcctgca aaa 1002 



<210> 32 
<211> 293 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 32 

Met Ser Phe Thr Ala Phe Gin Thr Ala Leu Leu Val Trp Phe Arg Ala 
15 10 15 

Asn Ala Arg Asp Leu Ala Trp Arg Asp Pro Asn Thr Ser Ala Trp Gly 
20 25 30 



He Leu Leu Ser Glu Val Met Ser Gin Gin Thr Pro Val Ala Arg Val 
35 40 45 
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Glu Pro lie Trp Arg Glu Trp Met Glu Lys Trp Pro Thr Pro Glu Asp 



Phe Ala Asn Ala Ser Thr Asp Glu lie Leu Arg Ser Trp Gly Lys Leu 
65 70 75 80 

Gly Tyr Pro Arg Arg Ala Leu Arg Leu Lys Glu Cys Ala Glu Val He 



Val Glu Lys His Ala Gly Glu Val Pro Asp Thr Val Glu Ala Leu Leu 
100 105 110 

Ala Leu Pro Gly He Gly Asp Tyr Thr Ala Arg Ala Val Ala Ala Phe 
115 120 125 

His Phe Gly Gin Arg Val Pro Val Val Asp Thr Asn Val Arg Arg Val 
130 135 140 

Tyr Gin Arg Ala Val Ala Gly Arg Tyr Leu Ala Gly Pro Ala Lys Lys 
145 150 155 160 

Gin Glu Leu He Asp Val Ser Leu Leu Leu Pro Asn Thr His Ala Pro 
165 170 175 

Glu Phe Ser Ala Ala lie Met Glu Leu Gly Ala Leu He Cys Thr Ala 
180 185 190 

Thr Ser Pro Lys Cys Asp Thr Cys Pro Leu Leu Asp Gin Cys Gin Trp 
195 200 205 

Gin Lys Leu Gly Cys Pro Ser Pro Ser Glu Glu Glu Leu Ala Ser Ala 
210 215 220 

Lys Lys Arg Val Gin Lys Phe Val Gly Thr Asp Arg Gin Val Arg Gly 
225 230 235 240 

Leu He Met Asp Val Leu Arg Asn Ala Thr Ala Pro Val Pro Leu Ser 
245 250 255 

Ala He Asp Val Val Trp Pro Asp Asp Ala Gin Arg Ser Arg Ala Leu 
260 265 270 

Phe Ser Leu He Glu Asp Gly Leu Ala Glu Gin Asn Glu Ala Gly Tyr 
275 280 285 

Phe His Leu Pro Arg 
290 



<210> 33 
<211> 891 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) .. (868) 

<223> RXA00102 

<400> 33 
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gggaatgcga tttcgaccac cagtggcacg ggaaaccccc tcagatacgc ttcccaccag 60 

gacttttcgt ggaggcttcg gacggcgcta acctgatgac atg cca gaa ggt gat 115 

Met Pro Glu Gly Asp 
1 5 

tec gta ttc caa etc tec cgc aaa ctt caa ttc atg cgc gga aga gaa 163 
Ser Val Phe Gin Leu Ser Arg Lys Leu Gin Phe Met Arg Gly Arg Glu 



gtg ctg gaa acc tec ctg cgt gtg cca tea gtg gca ctt cac gat ttc 211 
Val Leu Glu Thr Ser Leu Arg Val Pro Ser Val Ala Leu His Asp Phe 



acc ggt caa acc gtc aac cgc gta tgg ccc tac gga aaa cac etc ttc 
Thr Gly Gin Thr Val Asn Arg Val Trp Pro Tyr Gly Lys His Leu Phe 



atg caa ttc ggt gaa gag ate etc cac acc cac etc aaa atg gaa ggg 
Met Gin Phe Gly Glu Glu He Leu His Thr His Leu Lys Met Glu Gly 



acg tgg get gtc cac cgc aaa ggc gat cgc tgg cgc aaa cct gga cac 355 
Thr Trp Ala Val His Arg Lys Gly Asp Arg Trp Arg Lys Pro Gly His 



acc gcg agg gta gtg ctt gtg ctg teg gaa aac ate gag gtg gtg ggg 403 

Thr Ala Arg Val Val Leu Val Leu Ser Glu Asn He Glu Val Val Gly 

90 95 100 

cat tec etc ggc ttt gtc aga gtg ttc ccc gca aac cgc tac tec gaa 451 

His Ser Leu Gly Phe Val Arg Val Phe Pro Ala Asn Arg Tyr Ser Glu 

105 110 115 

gag ate get tac etc ggc ccc gac gtc ctt gec gaa gaa ttc gac ate 499 

Glu He Ala Tyr Leu Gly Pro Asp Val Leu Ala Glu Glu Phe Asp He 

120 125 130 

aac acc gca egg aac aat att gca teg aac cct tec cga aca att ggc 547 

Asn Thr Ala Arg Asn Asn He Ala Ser Asn Pro Ser Arg Thr He Gly 

135 140 145 

gaa gec etc etc gac caa tec aac etc get gga gta ggc aac gaa tac 595 

Glu Ala Leu Leu Asp Gin Ser Asn Leu Ala Gly Val Gly Asn Glu Tyr 

150 155 160 165 

cgc get gag ate tgc ttc etc atg ggc gtc cac ccg gcg aca caa gta 643 

Arg Ala Glu He Cys Phe Leu Met Gly Val His Pro Ala Thr Gin Val 

170 175 180 

gga tac gtt gac. gtc gaa aag get ctg aag att acc cga aga etc atg 691 

Gly Tyr Val Asp Val Glu Lys Ala Leu Lys lie Thr Arg Arg Leu Met 

185 190 195 

tgg gaa aat cga aat teg ccg att cga gtg acc acc ggg gtt cga cgc 739 

Trp Glu Asn Arg Asn Ser Pro He Arg Val Thr Thr Gly Val Arg Arg 

200 205 210 

gec ggg gaa tec acc tat gtg ttt ggg cgt aac aat aaa ccg tgc agg 787 

Ala Gly Glu Ser Thr Tyr Val Phe Gly Arg Asn Asn Lys Pro Cys Arg 

215 220 225 
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aga tgc cga acc cca ate gtg aaa gec gag ttg ggg gag cga ata ate 835 
Arg Cys Arg Thr Pro lie Val Lys Ala Glu Leu Gly Glu Arg lie lie 
230 235 240 245 

tgg tgg tgt ccg cgc tgc caa ccg eta aac teg tgaagcatga gactaatact 888 
Trp Trp Cys Pro Arg Cys Gin Pro Leu Asn Ser 
250 255 



<210> 34 
<211> 256 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 34 

Met Pro Glu Gly Asp Ser Val Phe Gin Leu Ser Arg Lys Leu Gin Phe 
1 5 10 15 

Met Arg Gly Arg Glu Val Leu Glu Thr Ser Leu Arg Val Pro Ser Val 
20 25 30 

Ala Leu His Asp Phe Thr Gly Gin Thr Val Asn Arg Val Trp Pro Tyr 
35 40 45 

Gly Lys His Leu Phe Met Gin Phe Gly Glu Glu lie Leu His Thr His 
50 55 60 

Leu Lys Met Glu Gly Thr Trp Ala Val His Arg Lys Gly Asp Arg Trp 
65 70 75 80 

Arg Lys Pro Gly His Thr Ala Arg Val Val Leu Val Leu Ser Glu Asn 
85 90 95 

lie Glu Val Val Gly His Ser Leu Gly Phe Val Arg Val Phe Pro Ala 
100 105 110 

Asn Arg Tyr Ser Glu Glu lie Ala Tyr Leu Gly Pro Asp Val Leu Ala 
115 120 125 

Glu Glu Phe Asp lie Asn Thr Ala Arg Asn Asn He Ala Ser Asn Pro 
130 135 140 

Ser Arg Thr He Gly Glu Ala Leu Leu Asp Gin Ser Asn Leu Ala Gly 
145 150 155 160 

Val Gly Asn Glu Tyr Arg Ala Glu He Cys Phe Leu Met Gly Val His 
165 170 175 

Pro Ala Thr Gin Val Gly Tyr Val Asp Val Glu Lys Ala Leu Lys He 
180 185 190 

Thr Arg Arg Leu Met Trp Glu Asn Arg Asn Ser Pro He Arg Val Thr 
195 200 205 

Thr Gly Val Arg Arg Ala Gly Glu Ser Thr Tyr Val Phe Gly Arg Asn 
210 215 220 

Asn Lys Pro Cys Arg Arg Cys Arg Thr Pro He Val Lys Ala Glu Leu 
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Gly Glu Arg lie lie Trp Trp Cys Pro Arg Cys Gin Pro Leu Asn Ser 
245 250 255 



<210> 35 
<211> 930 
<212> DNA 

<213> Corynebacterium glut 

<220> 

<221> CDS 

<222> (101) . . (907) 

<223> RXN01670 

<400> 35 

cttatttata ttaggttgtc ctatcctgaa agtgccgatt cccgcaggcc acgcttagtt 

ttttatcaaa tcggcacacc ggctactaag gttggtgatt atg cct gaa gga cac 

Met Pro Glu Gly His 



gtg att cat cga eta get ggg gaa etc acc aag aat ttt ggc gat acc 
Val lie His Arg Leu Ala Gly Glu Leu Thr Lys Asn Phe Gly Asp Thr 



att ttg gac gee act tea cct caa gga cgc ttt act tct gaa gcg gcg 
lie Leu Asp Ala Thr Ser Pro Gin Gly Arg Phe Thr Ser Glu Ala Ala 



ate ate aac ggt cac cgc ate gcg gtt gcg gag get tac ggc aag cac 
lie lie Asn Gly His Arg lie Ala Val Ala Glu Ala Tyr Gly Lys His 



ctg ttc gtc gag ttc gat gcg gat cac cct gag cac att ttg tat ate 
Leu Phe Val Glu Phe Asp Ala Asp His Pro Glu His lie Leu Tyr lie 



cat ttg ggg ctg att ggc acg ttg cag ttt gaa cct gcg gaa gaa acc 
His Leu Gly Leu lie Gly Thr Leu Gin Phe Glu Pro Ala Glu Glu Thr 



cgc ggg cag art cgc ctg cac ctt tec gac ggg gag ate gca get aat 403 

Arg Gly Gin He Arg Leu His Leu Ser Asp Gly Glu He Ala Ala Asn 

90 95 100 

ttg cgc gga ccc caa tgg tgc agg ttg ate acc gat gca gag cgc acc 451 

Leu Arg Gly Pro Gin Trp Cys Arg Leu He Thr Asp Ala Glu Arg Thr 

105 110 115 

cag gee att gga aaa ttg ggc get gat ccg att cgc gat gat gee gat 499 

Gin Ala He Gly Lys Leu Gly Ala Asp Pro He Arg Asp Asp Ala Asp 

120 125 130 



ccg gaa cca att egg att aag gtg cag cgc tea ggg cga age att ggt 547 
Pro Glu Pro He Arg He Lys Val Gin Arg Ser Gly Arg Ser He Gly 
135 140 145 
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teg ttg ttg atg gat cag aag ctt ttc gca ggt gtg gga aat ate tac 595 
Ser Leu Leu Met Asp Gin Lys Leu Phe Ala Gly Val Gly Asn lie Tyr 
150 155 160 165 

cgt gcg gag aca ctt ttc cgc ctg ggg att tea ccg ttc acc att gga 643 
Arg Ala Glu Thr Leu Phe Arg Leu Gly lie Ser Pro Phe Thr lie Gly 
170 175 180 

aaa gac ate acc acg gca cag ttc cga tec att tgg gcg gat ctt gtt 691 
Lys Asp lie Thr Thr Ala Gin Phe Arg Ser lie Trp Ala Asp Leu Val 
185 190 195 

ggg ttg atg aaa gac ggt gtt gtg act ggt egg att gat act gtg cgc 739 
Gly Leu Met Lys Asp Gly Val Val Thr Gly Arg He Asp Thr Val Arg 
200 205 210 

ccg gaa cac aca ccg gag gcg atg ggt agg cca ccg egg aaa gat gat 787 
Pro Glu His Thr Pro Glu Ala Met Gly Arg Pro Pro Arg Lys Asp Asp 
215 220 225 

cac ggc ggt gag gtt tac acc tat egg cga acc ggt caa gag tgc ttt 835 
His Gly Gly Glu Val Tyr Thr Tyr Arg Arg Thr Gly Gin Glu Cys Phe 
230 235 240 245 

ctg tgc gca act ccc ate aag gag cag gtc atg gag ggt cgc aac tta 883 
Leu Cys Ala Thr Pro He Lys Glu Gin Val Met Glu Gly Arg Asn Leu 
250 255 260 

ttt tgg tgt ccc ggc tgc caa cgc tagacagatt caccttttgc tgt 930 
Phe Trp Cys Pro Gly Cys Gin Arg 
265 



<210> 36 
<211> 269 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 36 

Met Pro Glu Gly His Val He His Arg Leu Ala Gly Glu Leu Thr Lys 
15 10 15 

Asn Phe Gly Asp Thr He Leu Asp Ala Thr Ser Pro Gin Gly Arg Phe 
20 25 30 

Thr Ser Glu Ala Ala He He Asn Gly His Arg He Ala Val Ala Glu 
35 40 45 

Ala Tyr Gly Lys His Leu Phe Val Glu Phe Asp Ala Asp His Pro Glu 
50 55 60 

His He Leu Tyr He His Leu Gly Leu He Gly Thr Leu Gin Phe Glu 
65 70 75 80 

Pro Ala Glu Glu Thr Arg Gly Gin He Arg Leu His Leu Ser Asp Gly 
85 90 95 



Glu He Ala Ala Asn Leu Arg Gly Pro Gin Trp Cys Arg Leu He Thr 
100 105 110 
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Asp Ala Glu Arg Thr Gin Ala He Gly Lys Leu Gly Ala Asp Pro He 
115 120 125 

Arg Asp Asp Ala Asp Pro Glu Pro He Arg He Lys Val Gin Arg Ser 
130 135 140 

Gly Arg Ser He Gly Ser Leu Leu Met Asp Gin Lys Leu Phe Ala Gly 
145 150 155 160 

Val Gly Asn He Tyr Arg Ala Glu Thr Leu Phe Arg Leu Gly He Ser 
165 170 175 

Pro Phe Thr He Gly Lys Asp He Thr Thr Ala Gin Phe Arg Ser He 
180 185 190 

Trp Ala Asp Leu Val Gly Leu Met Lys Asp Gly Val Val Thr Gly Arg 
195 200 205 

He Asp Thr Val Arg Pro Glu His Thr Pro Glu Ala Met Gly Arg Pro 
210 215 220 

Pro Arg Lys Asp Asp His Gly Gly Glu Val Tyr Thr Tyr Arg Arg Thr 
225 230 235 240 

Gly Gin Glu Cys Phe Leu Cys Ala Thr Pro He Lys Glu Gin Val Met 
245 250 255 

Glu Gly Arg Asn Leu Phe Trp Cys Pro Gly Cys Gin Arg 
260 265 



<210> 37 
<211> 635 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (612) 

<223> FRXA01670 

<400> 37 

cat ttt gta tat cat ttg ggg ctg i 
His Phe Val Tyr His Leu Gly Leu I 
1 5 



att ggc acg ttg cag ttt gaa cct 48 
He Gly Thr Leu Gin Phe Glu Pro 
10 15 



gcg gaa gaa acc cgc ggg cag att cgc ctg cac ctt tec gac ggg gag 96 

Ala Glu Glu Thr Arg Gly Gin He Arg Leu His Leu Ser Asp Gly Glu 

20 25 30 

ate gca get aat ttg cgc gga ccc caa tgg tgc agg ttg ate acc gat 144 

He Ala Ala Asn Leu Arg Gly Pro Gin Trp Cys Arg Leu He Thr Asp 

35 40 45 

gca gag cgc acc cag gee att gga aaa ttg ggc get gat ccg att cgc 192 

Ala Glu Arg Thr Gin Ala He Gly Lys Leu Gly Ala Asp Pro He Arg 
50 55 60 



gat gat gec gat ccg gaa cca att egg att aag gtg cag cgc tea ggg 240 
Asp Asp Ala Asp Pro Glu Pro He Arg He Lys Val Gin Arg Ser Gly 
65 70 75 80 
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cga age att ggt teg ttg ttg atg gat cag aag ctt ttc gca ggt gtg 288 

Arg Ser lie Gly Ser Leu Leu Met Asp Gin Lys Leu Phe Ala Gly Val 
85 90 95 

gga aat ate tac cgt gcg gag aca ctt ttc cgc ctg ggg att tea ccg 336 

Gly Asn lie Tyr Arg Ala Glu Thr Leu Phe Arg Leu Gly lie Ser Pro 
100 105 110 

ttc acc att gga aaa gac ate acc acg gca cag ttc cga tec att tgg 384 

Phe Thr lie Gly Lys Asp lie Thr Thr Ala Gin Phe Arg Ser lie Trp 
115 120 125 

gcg gat ctt gtt ggg ttg arg aaa gac ggt gtt gtg act ggt egg att 432 

Ala Asp Leu Val Gly Leu Met Lys Asp Gly Val Val Thr Gly Arg lie 

130 135 140 

gat act gtg cgc ccg gaa cac aca ccg gag gcg atg ggt agg cca ccg 480 

Asp Thr Val Arg Pro Glu His Thr Pro Glu Ala Met Gly Arg Pro Pro 

145 150 155 160 

egg aaa gat gat cac ggc ggt gag gtt tac acc tat egg cga acc ggt 528 

Arg Lys Asp Asp His Gly Gly Glu Val Tyr Thr Tyr Arg Arg Thr Gly 
165 170 175 

caa gag tgc ttt ctg tgc gca act ccc ate aag gag cag gtc atg gag 576 

Gin Glu Cys Phe Leu Cys Ala Thr Pro lie Lys Glu Gin Val Met Glu 
180 185 190 

ggt cgc aac tta ttt tgg tgt ccc ggc tgc caa cgc tagacagatt 622 

Gly Arg Asn Leu Phe Trp Cys Pro Gly Cys Gin Arg 
195 200 

caccttttgc tgt 635 



<210> 38 
<211> 204 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 38 

His Phe Val Tyr His Leu Gly Leu lie Gly Thr Leu Gin Phe Glu Pro 
15 10 15 

Ala Glu Glu Thr Arg Gly Gin lie Arg Leu His Leu Ser Asp Gly Glu 
20 25 30 

lie Ala Ala Asn Leu Arg Gly Pro Gin Trp Cys Arg Leu lie Thr Asp 
35 40 45 

Ala Glu Arg Thr Gin Ala lie Gly Lys Leu Gly Ala Asp Pro He Arg 
50 55 60 

Asp Asp Ala Asp Pro Glu Pro He Arg He Lys Val Gin Arg Ser Gly 
65 70 75 80 

Arg Ser lie Gly Ser Leu Leu Met Asp Gin Lys Leu Phe Ala Gly Val 
85 90 95 

Gly Asn He Tyr Arg Ala Glu Thr Leu Phe Arg Leu Gly He Ser Pro 
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100 



Phe Thr He Gly Lys Asp He Thr 

115 120 

Ala Asp Leu Val Gly Leu Met Lys 
130 135 

Asp Thr Val Arg Pro Glu His Thr 

145 150 



Arg Lys Asp Asp His Gly Gly Glu 
165 



Gin Glu Cys Phe Leu Cys Ala Thr 

180 



Gly Arg Asn Leu Phe Trp Cys Pro 
195 200 



105 110 

Thr Ala Gin Phe Arg Ser He Trp 
125 

Asp Gly Val Val Thr Gly Arg He 
140 

Pro Glu Ala Met Gly Arg Pro Pro 

155 160 

Val Tyr Thr Tyr Arg Arg Thr Gly 
170 175 

Pro He Lys Glu Gin Val Met Glu 
185 190 

Gly Cys Gin Arg 



<210> 39 
<211> 981 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (958) 

<223> RXA02078 

<400> 39 

acgctggaag gtgaagaaat gggtcgggga gaaggcccga acaagaagct ggccgagcag 60 

gaagcagcgc accaggcatt ccgaaagctt cgggagtccc gtg cct gaa ctg cct 115 

Val Pro Glu Leu Pro 



gaa gtt gag gtg gtg cgc cgc ggt tta gaa gat cat atg gtc ggc cac 163 

Glu Val Glu Val Val Arg Arg Gly Leu Glu Asp His Met Val Gly His 

10 15 20 

acc ate gtg tec gec aca gtg ctt cac ccg cgc gca gec cgc aat caa 211 

Thr He Val Ser Ala Thr Val Leu His Pro Arg Ala Ala Arg Asn Gin 

25 30 35 

etc ggc ggt ggc ccc gaa ate gag gee aac ate gca ggg ctt agg gtc 259 

Leu Gly Gly Gly Pro Glu He Glu Ala Asn He Ala Gly Leu Arg Val 

40 45 50 

age get gee aag cga cgc ggc aaa ttc etc tgg ctt gag ctt ate gac 307 

Ser Ala Ala Lys Arg Arg Gly Lys Phe Leu Trp Leu Glu Leu He Asp 

55 60 65 

gca ccc tec ggc gaa acc cgt ccc gat tta ggg eta ctg gtt cac ctt 355 

Ala Pro Ser Gly Glu Thr Arg Pro Asp Leu Gly Leu Leu Val His Leu 



ggg atg agt gga caa atg etc ate aaa gaa cca gat gca cca att agt 403 
Gly Met Ser Gly Gin Met Leu He Lys Glu Pro Asd Ala Pro He Ser 
90 95 " 100 
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cca cac ctt cga gcc aaa gtc gag eta gat aat ggc gat gaa gtg tgg 451 
Pro His Leu Arg Ala Lys Val Glu Leu Asp Asn Gly Asp Glu Val Trp 
105 110 115 

ttt gtc gat caa cgc acc ttc ggt tat tgg tgg etc ggc gac eta gtt 499 
Phe Val Asp Gin Arg Thr Phe Gly Tyr Trp Trp Leu Gly Asp Leu Val 
120 125 130 

gat gga gta ccc gaa cgc gtc tct cac att gcc aca gat gta ttg gat 547 
Asp Gly Val Pro Glu Arg Val Ser His lie Ala Thr Asp Val Leu Asp 
135 140 145 

gag tct get gat ttc tct gcg att gcg egg aat ttg aaa tct egg aaa 595 
Glu Ser Ala Asp Phe Ser Ala lie Ala Arg Asn Leu Lys Ser Arg Lys 
150 155 160 165 

teg gag ate aaa cgc etc ctg ctt aac caa gag ate gtc tec ggc ate 643 
Ser Glu lie Lys Arg Leu Leu Leu Asn Gin Glu lie Val Ser Gly lie 
170 175 180 

gga aat ate tat gcc gat gaa atg etc tgg caa gca aaa att cac cca 691 
Gly Asn He Tyr Ala Asp Glu Met Leu Trp Gin Ala Lys He His Pro 
185 190 195 

ttg caa cgt gcc gat cga ctg tec eta get cgc ttg gaa gaa ctt ctt 739 
Leu Gin Arg Ala Asp Arg Leu Ser Leu Ala Arg Leu Glu Glu Leu Leu 
200 205 210 

caa get ggc aaa gac gtg atg acc aaa gca ctt get caa ggt ggc acc 787 
Gin Ala Gly Lys Asp Val Met Thr Lys Ala Leu Ala Gin Gly Gly Thr 
215 220 225 

tct ttc gac gcg etc tat gtc aac gtc aat ggc aac tec ggc tac ttt 835 
Ser Phe Asp Ala Leu Tyr Val Asn Val Asn Gly Asn Ser Gly Tyr Phe 
230 235 240 245 

gcg ctg tea ttg aat get tat gcg caa acc ggg gag ccg tgc gga cgc 883 
Ala Leu Ser Leu Asn Ala Tyr Ala Gin Thr Gly Glu Pro Cys Gly Arg 
250 255 260 

tgc gga aca tta ate ate egg gag agt ttc atg aac cgc ggc tec cac 931 
Cys Gly Thr Leu He He Arg Glu Ser Phe Met Asn Arg Gly Ser His 
265 270 275 

tac tgc cca aac tgc cag aag egg cgc tagctgatga gcgaagcttt 978 
Tyr Cys Pro Asn Cys Gin Lys Arg Arg 
280 285 



<210> 40 
<211> 286 
<212> PRT 
<213> Corynebact 

<400> 40 

Val Pro Glu Leu Pro Glu Val Glu Val Val Arg Arg Gly Leu Glu Asp 
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His Met Val Gly His Thr lie Val Ser Ala Thr Val Leu His Pro Arg 

20 25 30 

Ala Ala Arg Asn Gin Leu Gly Gly Gly Pro Glu lie Glu Ala Asn lie 

35 40 45 

Ala Gly Leu Arg Val Ser Ala Ala Lys Arg Arg Gly Lys Phe Leu Trp 

50 55 60 

Leu Glu Leu lie Asp Ala Pro Ser Gly Glu Thr Arg Pro Asp Leu Gly 

65 70 75 80 

Leu Leu Val His Leu Gly Met Ser Gly Gin Met Leu lie Lys Glu Pro 



Asp Ala Pro He Ser Pro His Leu Arg Ala Lys Val Glu Leu Asp Asn 
100 105 110 

Gly Asp Glu Val Trp Phe Val Asp Gin Arg Thr Phe Gly Tyr Trp Trp 
115 120 125 

Leu Gly Asp Leu Val Asp Gly Val Pro Glu Arg Val Ser His He Ala 
130 135 140 

Thr Asp Val Leu Asp Glu Ser Ala Asp Phe Ser Ala lie Ala Arg Asn 
145 150 155 160 

Leu Lys Ser Arg Lys Ser Glu He Lys Arg Leu Leu Leu Asn Gin Glu 
165 170 175 

He Val Ser Gly He Gly Asn He Tyr Ala Asp Glu Met Leu Trp Gin 
180 185 190 

Ala Lys He His Pro Leu Gin Arg Ala Asp Arg Leu Ser Leu Ala Arg 
195 200 205 

Leu Glu Glu Leu Leu Gin Ala Gly Lys Asp Val Met Thr Lys Ala Leu 
210 215 220 

Ala Gin Gly Gly Thr Ser Phe Asp Ala Leu Tyr Val Asn Val Asn Gly 
225 230 235 240 

Asn Ser Gly Tyr Phe Ala Leu Ser Leu Asn Ala Tyr Ala Gin Thr Gly 
245 250 255 

Glu Pro Cys Gly Arg Cys Gly Thr Leu He He Arg Glu Ser Phe Met 
260 265 270 

Asn Arg Gly Ser His Tyr Cys Pro Asn Cys Gin Lys Arg Arg 
275 280 285 



<210> 41 
<211> 1902 
<212> DNA 

<213> Corynebacterium glutamicura 

<220> 
<221> CDS 

<222> (101) . . (1879) 
<223> RXA01596 
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<400> 41 

tcccaggtca gcggggtaat tcgaaaacca ttcgaacaat tttcgaggat ttagaaaaaa 60 

cgttcgcata aattgttaga actgatgtac actttgaggc atg etc gta gac att 115 

Met Leu Val Asp lie 



get att gag aac etc gga gtt att cca gcg gec tea get gag ttc age 
Ala lie Glu Asn Leu Gly Val lie Pro Ala Ala Ser Ala Glu Phe Ser 



tea ggt tta aca gtg etc acc ggt gag acc ggc gee gga aag ace atg 
Ser Gly Leu Thr Val Leu Thr Gly Glu Thr Gly Ala Gly Lys Thr Met 



gta gtg aca ggt tta cgc ctg tta tec ggc ggt cgc gee gac get tea 259 

Val Val Thr Gly Leu Arg Leu Leu Ser Gly Gly Arg Ala Asp Ala Ser 

40 45 50 

cgc gtg cgc aca gga tec cct caa get gtt gtg gag ggg cgc ttt gtt 307 

Arg Val Arg Thr Gly Ser Pro Gin Ala Val Val Glu Gly Arg Phe Val 



acg caa ggc gtg ccc tgc gac att gtc gaa cgt gca acc gga ate gtt 
Thr Gin Gly Val Pro Cys Asp He Val Glu Arg Ala Thr Gly He Val 



teg aac gee gga ggt gee gca gat gaa aat gga gag ttt tta get gtc 403 
Ser Asn Ala Gly Gly Ala Ala Asp Glu Asn Gly Glu Phe Leu Ala Val 
90 95 100 

cgt tec gtc ggc gee aac ggc cgt tea aaa get cat etc ggt ggt cgc 451 
Arg Ser Val Gly Ala Asn Gly Arg Ser Lys Ala His Leu Gly Gly Arg 
105 110 115 

tec gta cct gcg gca acg ctg tec gag ttc tct gat gag ctg ttg acc 499 
Ser Val Pro Ala Ala Thr Leu Ser Glu Phe Ser Asp Glu Leu Leu Thr 
120 125 130 

ate cac ggt caa aat gac caa etc egg ttg etc tec cca gaa cgc caa 547 
He His Gly Gin Asn Asp Gin Leu Arg Leu Leu Ser Pro Glu Arg Gin 
135 140 145 

eta gag gcg ctt gat cgt ttt gat cca gag ctg gec caa ctg cgc aaa 595 
Leu Glu Ala Leu Asp Arg Phe Asp Pro Glu Leu Ala Gin Leu Arg Lys 
150 155 160 165 

aac tac aac gee aag tac etc act tgg aag tec ttg gat aaa gat ctg 643 
Asn Tyr Asn Ala Lys Tyr Leu Thr Trp Lys Ser Leu Asp Lys Asp Leu 
170 175 180 

cag aag cgc ctg agt agt agg cga gag ctg get caa gaa gtc gat cgc 691 
Gin Lys Arg Leu Ser Ser Arg Arg Glu Leu Ala Gin Glu Val Asp Arg 
185 190 195 

ctg caa ttc gcg att aat gag ate gag gaa gtc teg cca cag cca ggc 739 
Leu Gin Phe Ala He Asn Glu He Glu Glu Val Ser Pro Gin Pro Gly 
200 205 210 

gaa gac gee gaa ctg gtt gag cag ate cgc agg etc cag gac gtg gac 787 
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Glu Asp Ala Glu Leu Val Glu Gin lie Arg Arg Leu Gin Asp Val Asp 

215 220 225 

acc ctg egg gag caa get gca acc gca ttg get gcg att gat ggt gec 835 

Thr Leu Arg Glu Gin Ala Ala Thr Ala Leu Ala Ala He Asp Gly Ala 

230 235 240 245 

ggc tct etc age gac gee atg ggt ggt tec ggc ggc ttt gat gaa tec 883 

Gly Ser Leu Ser Asp Ala Met Gly Gly Ser Gly Gly Phe Asp Glu Ser 

250 255 260 

cag gag tea gee tct gac cag etc ggc cag gcg gag tec gcg ctg gca 931 

Gin Glu Ser Ala Ser Asp Gin Leu Gly Gin Ala Glu Ser Ala Leu Ala 

265 270 275 

ggc agt gat gac tea aag ctg aaa gat att gec gtt cag ctt gcg gaa 97 9 

Gly Ser Asp Asp Ser Lys Leu Lys Asp He Ala Val Gin Leu Ala Glu 

280 285 290 

ate acc age cag etc age caa gtg tec atg gaa ttg ggc ggg ttc etc 1027 

He Thr Ser Gin Leu Ser Gin Val Ser Met Glu Leu Gly Gly Phe Leu 

295 300 305 

tct gat etc ccc gca gac ccc caa gca etc gat gac atg etc acc cgc 1075 

Ser Asp Leu Pro Ala Asp Pro Gin Ala Leu Asp Asp Met Leu Thr Arg 

310 315 320 325 

caa cag caa ttg aaa ctg etc acg cgt aaa tac get gca gat att gac 1123 

Gin Gin Gin Leu Lys Leu Leu Thr Arg Lys Tyr Ala Ala Asp He Asp 

330 335 340 

ggc gtg att gag tgg cag egg aaa gec caa ate cgc eta gac age art 1171 

Gly Val He Glu Trp Gin Arg Lys Ala Gin He Arg Leu Asp Ser He 

345 350 355 

gac att tec tec gaa gcg ctt gac aag ctg aaa gaa gac gcg aaa aag 1219 

Asp He Ser Ser Glu Ala Leu Asp Lys Leu Lys Glu Asp Ala Lys Lys 

360 365 370 

gcg cag gec tec atg atg cgt gee get aag aag ctt tea get gtc cgt 1267 

Ala Gin Ala Ser Met Met Arg Ala Ala Lys Lys Leu Ser Ala Val Arg 

375 380 385 

gca aag gca gca acc aag ttg ggg aca act gtc acc gag gag ctt cag 1315 

Ala Lys Ala Ala Thr Lys Leu Gly Thr Thr Val Thr Glu Glu Leu Gin 

390 395 400 405 

ggc ctg gec atg caa aaa gee cgc ttt gag gtt get ttg acc tec att 1363 

Gly Leu Ala Met Gin Lys Ala Arg Phe Glu Val Ala Leu Thr Ser He 

410 415 420 

gag gcg tgc gec age ggt ate gac cag gtg gaa ttc cag etc gca gca 1411 

Glu Ala Cys Ala Ser Gly He Asp Gin Val Glu Phe Gin Leu Ala Ala 

425 430 435 

aat gec ttt gca cag cct cgt cca ctt gca tec tct gcg tct ggt ggt 1459 

Asn Ala Phe Ala Gin Pro Arg Pro Leu Ala Ser Ser Ala Ser Gly Gly 

440 445 450 

gaa ctt tec cgc gtt atg ttg gcg etc gag gtg ate ttg get get gga 1507 

Glu Leu Ser Arg Val Met Leu Ala Leu Glu Val lie Leu Ala Ala Gly 
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acc acg ggc acc acc ttg gtg ttc gac gag gtt gat gca ggt gtg ggc 1555 

Thr Thr Gly Thr Thr Leu Val Phe Asp Glu Val Asp Ala Gly Val Gly 

470 475 480 485 

gga cgc gca gcg gtg gaa ate ggt cgc cgc ctg gec cgc ctt gec acc 1603 

Gly Arg Ala Ala Val Glu He Gly Arg Arg Leu Ala Arg Leu Ala Thr 
490 495 500 



aaa aac caa gtc ate gtg gtc acc cat etc cca cag gtc get get tac 
Lys Asn Gin Val He Val Val Thr His Leu Pro Gin Val Ala Ala Tyr 
505 510 515 



tec cgc atg etc get ggc etc gac gac acc gec acc ggc cga gec cac 
Ser Arg Met Leu Ala Gly Leu Asp Asp Thr Ala Thr Gly Arg Ala His 
550 555 560 565 

gca acg gag ctg etc gag cgt gca cag cgt gaa aag gaa gat att aac 
Ala Thr Glu Leu Leu Glu Arg Ala Gin Arg Glu Lys Glu Asp He Asn 
570 575 580 

gag gag cga gta gaa cca ctt etc gec gee agt gca taagagtttt 
Glu Glu Arg Val Glu Pro Leu Leu Ala Ala Ser Ala 
585 590 

cttggaattt ttt 

<210> 42 
<211> 593 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 42 

Met Leu Val Asp He Ala He Glu Asn Leu Gly Val He Pro Ala Ala 
15 10 15 

Ser Ala Glu Phe Ser Ser Gly Leu Thr Val Leu Thr Gly Glu Thr Gly 



Ala Gly Lys Thr Met Val Val Thr Gly Leu Arg Leu Leu Ser Gly Gly 

35 40 45 

Arg Ala Asp Ala Ser Arg Val Arg Thr Gly Ser Pro Gin Ala Val Val 

50 55 60 

Glu Gly Arg Phe Val Thr Gin Gly Val Pro Cys Asp He Val Glu Arg 

65 70 75 80 

Ala Thr Gly He Val Ser Asn Ala Gly Gly Ala Ala Asp Glu Asn Gly 



1651 



gec gac acg cac ctg cac gtt gec aag aat gta gga gaa gec tec gtg 1699 
Ala Asp Thr His Leu His Val Ala Lys Asn Val Gly Glu Ala Ser Val 
520 525 530 

acc tea gga gtg gag tea ctg acc ttc gac cga cgc gtg gaa gag etc 1747 
Thr Ser Gly Val Glu Ser Leu Thr Phe Asp Arg Arg Val Glu Glu Leu 
535 540 545 



1795 



1843 
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Glu Phe Leu Ala Val Arg Ser Val Gly Ala Asn Gly Arg Ser Lys Ala 
100 105 110 

His Leu Gly Gly Arg Ser Val Pro Ala Ala Thr Leu Ser Glu Phe Ser 
115 120 125 

Asp Glu Leu Leu Thr lie His Gly Gin Asn Asp Gin Leu Arg Leu Leu 
130 135 140 

Ser Pro Glu Arg Gin Leu Glu Ala Leu Asp Arg Phe Asp Pro Glu Leu 
145 150 155 160 

Ala Gin Leu Arg Lys Asn Tyr Asn Ala Lys Tyr Leu Thr Trp Lys Ser 
165 170 175 

Leu Asp Lys Asp Leu Gin Lys Arg Leu Ser Ser Arg Arg Glu Leu Ala 
180 185 190 

Gin Glu Val Asp Arg Leu Gin Phe Ala lie Asn Glu lie Glu Glu Val 
195 200 205 

Ser Pro Gin Pro Gly Glu Asp Ala Glu Leu Val Glu Gin lie Arg Arg 
210 215 220 

Leu Gin Asp Val Asp Thr Leu Arg Glu Gin Ala Ala Thr Ala Leu Ala 
225 230 235 240 

Ala He Asp Gly Ala Gly Ser Leu Ser Asp Ala Met Gly Gly Ser Gly 
245 250 255 

Gly Phe Asp Glu Ser Gin Glu Ser Ala Ser Asp Gin Leu Gly Gin Ala 
260 265 270 

Glu Ser Ala Leu Ala Gly Ser Asp Asp Ser Lys Leu Lys Asp He Ala 
275 280 285 

Val Gin Leu Ala Glu He Thr Ser Gin Leu Ser Gin Val Ser Met Glu 
290 295 300 

Leu Gly Gly Phe Leu Ser Asp Leu Pro Ala Asp Pro Gin Ala Leu Asp 
305 310 315 320 

Asp Met Leu Thr Arg Gin Gin Gin Leu Lys Leu Leu Thr Arg Lys Tyr 
325 330 335 

Ala Ala Asp He Asp Gly Val He Glu Trp Gin Arg Lys Ala Gin He 
340 345 350 

Arg Leu Asp Ser He Asp He Ser Ser Glu Ala Leu Asp Lys Leu Lys 
355 360 365 

Glu Asp Ala Lys Lys Ala Gin Ala Ser Met Met Arg Ala Ala Lys Lys 
370 375 380 

Leu Ser Ala Val Arg Ala Lys Ala Ala Thr Lys Leu Gly Thr Thr Val 
385 390 395 400 

Thr Glu Glu Leu Gin Gly Leu Ala Met Gin Lys Ala Arg Phe Glu Val 
405 410 415 

Ala Leu Thr Ser lie Glu Ala Cys Ala Ser Gly lie Asp Gin Val Glu 
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420 425 430 

Phe Gin Leu Ala Ala Asn Ala Phe Ala Gin Pro Arg Pro Leu Ala Ser 
435 440 445 

Ser Ala Ser Gly Gly Glu Leu Ser Arg Val Met Leu Ala Leu Glu Val 
450 455 460 

He Leu Ala Ala Gly Thr Thr Gly Thr Thr Leu Val Phe Asp Glu Val 
465 470 475 480 

Asp Ala Gly Val Gly Gly Arg Ala Ala Val Glu He Gly Arg Arg Leu 
485 490 495 

Ala Arg Leu Ala Thr Lys Asn Gin Val He Val Val Thr His Leu Pro 
500 505 510 

Gin Val Ala Ala Tyr Ala Asp Thr His Leu His Val Ala Lys Asn Val 
515 520 525 

Gly Glu Ala Ser Val Thr Ser Gly Val Glu Ser Leu Thr Phe Asp Arg 
530 535 540 

Arg Val Glu Glu Leu Ser Arg Met Leu Ala Gly Leu Asp Asp Thr Ala 
545 550 555 560 

Thr Gly Arg Ala His Ala Thr Glu Leu Leu Glu Arg Ala Gin Arg Glu 
565 570 575 

Lys Glu Asp He Asn Glu Glu Arg Val Glu Pro Leu Leu Ala Ala Ser 
580 585 590 

Ala 



<210> 43 

<211> 1434 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1411) 
<223> RXA01493 

<400> 43 

cctgctgcag gctataccgc tcgtggtacg gaaatcgaag ccctcgatac gttgattgaa 60 

gcaaccgtta ccttggggga gtctttgcga agctcggcgc atg teg atg tct aac 115 

Met Ser Met Ser Asn 
1 5 

aac gac ttt gag cat gag tec cat gat gtt tct gca aag cag ate ttc 163 
Asn Asp Phe Glu His Glu Ser His Asp Val Ser Ala Lys Gin He Phe 
10 15 20 



ggg etc gcg ttc ccc gca ctg ggt gtt eta get gcg atg ccg ctg tat 211 
Gly Leu Ala Phe Pro Ala Leu Gly Val Leu Ala Ala Met Pro Leu Tyr 
25 30 35 
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ctc ttg ttg gat aca gcg gtt gtt ggc act ttg ggt ggc ttc gaa ttg 259 
Leu Leu Leu Asp Thr Ala Val Val Gly Thr Leu Gly Gly Phe Glu Leu 



get gcg ttg ggc gca gca aca aca att caa get caa gtg aca aca cag 
Ala Ala Leu Gly Ala Ala Thr Thr He Gin Ala Gin Val Thr Thr Gin 



ctg aca ttc ttg tec tat gga act ace gcg aga tea teg aga att ttc 
Leu Thr Phe Leu Ser Tyr Gly Thr Thr Ala Arg Ser Ser Arg He Phe 



gga atg ggt gat cgc egg gga gca att gec gaa ggt gtg caa gca acc 403 

Gly Met Gly Asp Arg Arg Gly Ala He Ala Glu Gly Val Gin Ala Thr 
90 95 100 

tgg gtg gca etc ttt gta ggc ttg ggc ate tta acg ctg atg etc att 451 

Trp Val Ala Leu Phe Val Gly Leu Gly He Leu Thr Leu Met Leu He 

105 110 115 

gga gee ccg act ttc gcg ttg tgg etc agt ggt gat gaa get eta gee 499 

Gly Ala Pro Thr Phe Ala Leu Trp Leu Ser Gly Asp Glu Ala Leu Ala 

120 125 130 

caa gaa gca ggg cat tgg etc egg gtc get get ttt gcg gtg cca eta 547 

Gin Glu Ala Gly His Trp Leu Arg Val Ala Ala Phe Ala Val Pro Leu 
135 140 145 

att etc atg ate atg get ggc aac ggt tgg tta aga ggt att caa aac 595 

He Leu Met He Met Ala Gly Asn Gly Trp Leu Arg Gly He Gin Asn 
150 155 160 165 

acc aag ctg cca etc tat ttc acc ttg gcg gga gtc ate ccc ggc gcg 643 

Thr Lys Leu Pro Leu Tyr Phe Thr Leu Ala Gly Val lie Pro Gly Ala 
170 175 180 

ate ttg att ccg ata ttc gtg get aag ttt gga ctt gtg ggc tct gee 691 

He Leu He Pro He Phe Val Ala Lys Phe Gly Leu Val Gly Ser Ala 

185 190 195 

tgg gca aac etc att gca gaa gca att act get teg ctg ttt ttg ggt 739 

Trp Ala Asn Leu He Ala Glu Ala lie Thr Ala Ser Leu Phe Leu Gly 

200 205 210 

gca ttg ate aag cac cac gaa ggt teg tgg aag ccg age tgg acg gtg 787 

Ala Leu He Lys His His Glu Gly Ser Trp Lys Pro Ser Trp Thr Val 
215 220 225 

atg aaa aat cag ttg gtt ctt gga cgt gat ttg ate atg egg tea atg 835 

Met Lys Asn Gin Leu Val Leu Gly Arg Asp Leu He Met Arg Ser Met 
230 235 240 245 

teg ttc cag gtt get ttt ctt tec gcg gee get grg get gca cga ttt 883 

Ser Phe Gin Val Ala Phe Leu Ser Ala Ala Ala Val Ala Ala Arg Phe 
250 255 260 

ggc acg gca tec ttg gcg gee cac cag gtg ttg ctt cag ctg tgg aat 931 

Gly Thr Ala Ser Leu Ala Ala His Gin Val Leu Leu Gin Leu Trp Asn 

265 270 275 

ttc ate aca ttg gtg ctg gat tct eta get ate gcg gcg cag acc tta 979 
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Phe lie Thr Leu Val Leu Asp Ser Leu Ala lie Ala Ala Gin Thr Leu 

280 285 290 

act ggt gca gcc ctg ggc get gga act gcg aag gtc gec cgc agg gtg 1027 

Thr Gly Ala Ala Leu Gly Ala Gly Thr Ala Lys Val Ala Arg Arg Val 

295 300 305 

ggt aat cag gtg att aag tac tct ctg att ttc get ggt ggc tta ggt 1075 

Gly Asn Gin Val lie Lys Tyr Ser Lea He Phe Ala Gly Gly Leu Gly 

310 315 320 325 

ttg gtg ttc gtg gtc tta cac teg tgg att ccg cgt att ttc act cag 1123 

Leu Val Phe Val Val Leu His Ser Trp He Pro Arg He Phe Thr Gin 

330 335 340 

gac gcc gac gtt tta gat gcg att get tec ccg tgg tgg ate atg gtc 1171 

Asp Ala Asp Val Leu Asp Ala He Ala Ser Pro Trp Trp He Met Val 

345 350 355 

gcg atg ate att ttg ggt ggc att gtc ttt get att gat ggt gtg ctg 1219 

Ala Met He lie Leu Gly Gly He Val Phe Ala He Asp Gly Val Leu 

360 365 370 

ttg ggt get get gac gcg gtg ttc etc cga aat gcc tct ate ttg gcg 1267 

Leu Gly Ala Ala Asp Ala Val Phe Leu Arg Asn Ala Ser He Leu Ala 

375 380 385 

gtt gtg gtc gga ttc tta cca ggc gtc tgg att tec tat gca tta gat 1315 

Val Val Val Gly Phe Leu Pro Gly Val Trp He Ser Tyr Ala Leu Asp 

390 395 400 405 

gca ggg ctg aca ggc gtg tgg tgt ggt ttg ctg gcg ttt att ctg ate 1363 

Ala Gly Leu Thr Gly Val Trp Cys Gly Leu Leu Ala Phe He Leu He 

410 415 420 

cga eta ttt gcg gtg att tgg egg ttt aag tct atg aag tgg gcg cgt 1411 

Arg Leu Phe Ala Val He Trp Arg Phe Lys Ser Met Lys Trp Ala Arg 

425 430 435 

tagcttegge gcgtggcaaa cca 1434 



<210> 44 
<211> 437 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 44 

Met Ser Met Ser Asn Asn Asp Phe Glu His Glu Ser His Asp Val Ser 
15 10 15 

Ala Lys Gin He Phe Gly Leu Ala Phe Pro Ala Leu Gly Val Leu Ala 
20 25 30 

Ala Met Pro Leu Tyr Leu Leu Leu Asp Thr Ala Val Val Gly Thr Leu 



Gly Gly Phe Glu Leu Ala Ala Leu Gly Ala Ala Thr Thr He Gin Ala 
50 55 60 



Gin Val Thr Thr Gin Leu Thr Phe Leu Ser Tyr Gly Thr Thr Ala Arg 
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Ser Ser Arg He Phe Gly Met Gly Asp Arg Arg Gly Ala He Ala Glu 



Gly Val Gin Ala Thr Trp Val Ala Leu Phe Val Gly Leu Gly He Leu 
100 105 110 

Thr Leu Met Leu He Gly Ala Pro Thr Phe Ala Leu Trp Leu Ser Gly 
115 120 125 

Asp Glu Ala Leu Ala Gin Glu Ala Gly His Trp Leu Arg Val Ala Ala 
130 135 140 

Phe Ala Val Pro Leu He Leu Met He Met Ala Gly Asn Gly Trp Leu 
145 150 155 160 

Arg Gly He Gin Asn Thr Lys Leu Pro Leu Tyr Phe Thr Leu Ala Gly 
165 170 175 

Val He Pro Gly Ala He Leu He Pro He Phe Val Ala Lys Phe Gly 

180 185 190 

Leu Val Gly Ser Ala Trp Ala Asn Leu He Ala Glu Ala He Thr Ala 
195 200 205 

Ser Leu Phe Leu Gly Ala Leu He Lys His His Glu Gly Ser Trp Lys 
210 215 220 

Pro Ser Trp Thr Val Met Lys Asn Gin Leu Val Leu Gly Arg Asp Leu 
225 230 235 240 

He Met Arg Ser Met Ser Phe Gin Val Ala Phe Leu Ser Ala Ala Ala 
245 250 255 

Val Ala Ala Arg Phe Gly Thr Ala Ser Leu Ala Ala His Gin Val Leu 
260 265 270 

Leu Gin Leu Trp Asn Phe He Thr Leu Val Leu Asp Ser Leu Ala He 
275 280 285 

Ala Ala Gin Thr Leu Thr Gly Ala Ala Leu Gly Ala Gly Thr Ala Lys 
290 295 300 

Val Ala Arg Arg Val Gly Asn Gin Val He Lys Tyr Ser Leu He Phe 
305 310 315 320 

Ala Gly Gly Leu Gly Leu Val Phe Val Val Leu His Ser Trp He Pro 
325 330 335 

Arg He Phe Thr Gin Asp Ala Asp Val Leu Asp Ala He Ala Ser Pro 
340 345 350 

Trp Trp He Met Val Ala Met He He Leu Gly Gly He Val Phe Ala 
355 360 365 

He Asp Gly Val Leu Leu Gly Ala Ala Asp Ala Val Phe Leu Arg Asn 
370 375 380 

Ala Ser He Leu Ala Val Val Val Gly Phe Leu Pro Gly Val Trp He 
385 390 395 400 
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Ser Tyr Ala Leu Asp Ala Gly Leu Thr Gly Val Trp Cys Gly Leu Leu 
405 410 415 

Ala Phe lie Leu lie Arg Leu Phe Ala Val lie Trp Arg Phe Lys Ser 
420 425 430 

Met Lys Trp Ala Arg 
435 



<210> 45 
<211> 702 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (679) 

<223> RXA02671 

<400> 45 

gtccttgaac acctcgttga cgtcgtttta aacrtcgaag gtgaccgcca ctcctcctta 60 

agaatgctcc gtggcatcaa aaaccgcttc ggtgccaccg atg aag teg ggc tgc 115 

Met Lys Ser Gly Cys 



ttc gaa caa caa tec gac ggc arc aaa gaa gtc ccc gat ccc tec gga 
Phe Glu Gin Gin Ser Asp Gly lie Lys Glu Val Pro Asp Pro Ser Gly 



etc ttc etc tec cac cgc ggc tct acc cca gac ggc acc gcg gtc acc 
Leu Phe Leu Ser His Arg Gly Ser Thr Pro Asp Gly Thr Ala Val Thr 



gtc gec atg gat ggc gtg cgc ccg eta tta gcg gag gtt caa age ttg 259 
Val Ala Met Asp Gly Val Arg Pro Leu Leu Ala Glu Val Gin Ser Leu 
40 45 50 

ctt gtc gac gec ccc tec aag aat cca cgc agg gtc gtc acg ggc etc 307 
Leu Val Asp Ala Pro Ser Lys Asn Pro Arg Arg Val Val Thr Gly Leu 



gac gec aat egg gtc ccc atg gtc ctt gcg gtg tta tec gca cgc gec 
Asp Ala Asn Arg Val Pro Met Val Leu Ala Val Leu Ser Ala Arg Ala 



gga cgc caa acc caa gga aaa gac get tac gtg gca acc gtt ggt ggc 403 

Gly Arg Gin Thr Gin Gly Lys Asp Ala Tyr Val Ala Thr Val Gly Gly 

90 95 100 

atg aaa gtt ggc gaa cca gca aca gac etc get gtc gcg etc get act 451 

Met Lys Val Gly Glu Pro Ala Thr Asp Leu Ala Val Ala Leu Ala Thr 

105 110 115 

gee teg get tta gee aag aaa cca eta cca gat aaa aca gtg gta etc 499 

Ala Ser Ala Leu Ala Lys Lys Pro Leu Pro Asp Lys Thr Val Val Leu 

120 125 130 



ggt gaa gtc ggc ttg gec gga gaa ate cgt cgc gtc ccc aac gtt gat 



547 
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Gly Glu Val Gly Leu Ala Gly Glu He Arg Arg Val Pro Asn Val Asp 

135 140 145 

cgc aga eta gec gag gcg gaa cgt tta ggt tat gaa aaa gca gtc ate 595 

Arg Arg Leu Ala Glu Ala Glu Arg Leu Gly Tyr Glu Lys Ala Val lie 

150 155 160 165 

ccc gga ggc tea ggc ate aaa caa aca age ctg aga gtc ate gaa get 643 

Pro Gly Gly Ser Gly He Lys Gin Thr Ser Leu Arg Val He Glu Ala 
170 175 180 

tea aca ctt gec gaa gca ctt gca gca gta age tta taaagcatga 689 

Ser Thr Leu Ala Glu Ala Leu Ala Ala Val Ser Leu 
185 190 

caccaacaac cac 702 



<210> 46 
<211> 193 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 46 

Met Lys Ser Gly Cys Phe Glu Gin Gin Ser Asp Gly He Lys Glu Val 
15 10 15 

Pro Asp Pro Ser Gly Leu Phe Leu Ser His Arg Gly Ser Thr Pro Asp 
20 25 30 

Gly Thr Ala Val Thr Val Ala Met Asp Gly Val Arg Pro Leu Leu Ala 
35 40 45 

Glu Val Gin Ser Leu Leu Val Asp Ala Pro Ser Lys Asn Pro Arg Arg 
50 55 60 

Val Val Thr Gly Leu Asp Ala Asn Arg Val Pro Met Val Leu Ala Val 



Leu Ser Ala Arg Ala Gly Arg Gin Thr Gin Gly Lys Asp Ala Tyr Val 
85 90 95 

Ala Thr Val Gly Gly Met Lys Val Gly Glu Pro Ala Thr Asp Leu Ala 
100 105 110 

Val Ala Leu Ala Thr Ala Ser Ala Leu Ala Lys Lys Pro Leu Pro Asp 
115 120 125 

Lys Thr Val Val Leu Gly Glu Val Gly Leu Ala Gly Glu He Arg Arg 
130 135 140 

Val Pro Asn Val Asp Arg Arg Leu Ala Glu Ala Glu Arg Leu Gly Tyr 
145 150 155 160 

Glu Lys Ala Val He Pro Gly Gly Ser Gly He Lys Gin Thr Ser Leu 
165 170 175 

Arg Val He Glu Ala Ser Thr Leu Ala Glu Ala Leu Ala Ala Val Ser 
180 185 190 



Leu 
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<210> 47 
<211> 777 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> RXN02291 

<400> 47 

ttgtccatat cctccattgt gcaggagaac tttagtgcct acgcttrtcg acgatcccct 60 

ccaccaactt cccagaccac cgcgcagggt tgcagctggc gtg gtg cac ctg ccc 115 

Val Val His Leu Pro 



aac ttc etc ggc ttg gec gag caa aag gca ctg gtc gec cag get cga 
Asn Phe Leu Gly Leu Ala Glu Gin Lys Ala Leu Val Ala Gin Ala Arg 



gac ctt gcg cgt gaa gtt gtg ggc aca ccg ttg gcg atg gtc cga ccc 211 

Asp Leu Ala Arg Glu Val Val Gly Thr Pro Leu Ala Met Val Arg Pro 

25 30 35 

aag ctg aaa agt ggt cag atg agt gtc cat atg ttg cat tta gga aag 259 

Lys Leu Lys Ser Gly Gin Met Ser Val His Met Leu His Leu Gly Lys 



tac tgg gca tec aat cct tat cgc tat gtg gat gtc gtt gat ggt ttt 
Tyr Trp Ala Ser Asn Pro Tyr Arg Tyr Val Asp Val Val Asp Gly Phe 



cca gtg cca cca ctg ccg gat tct ttc gtg gac ttg gca cac cga gca 
Pro Val Pro Pro Leu Pro Asp Ser Phe Val Asp Leu Ala His Arg Ala 



ttg ctg tct gca gga tct tta age aat tea ctt cag tct tgg teg gag 

Leu Leu Ser Ala Gly Ser Leu Ser Asn Ser Leu Gin Ser Trp Ser Glu 

90 95 100 

gca tat cga gca gaa gcg gca ttg gtg aat tac tac teg cca gat get 

Ala Tyr Arg Ala Glu Ala Ala Leu Val Asn Tyr Tyr Ser Pro Asp Ala 

105 110 115 

tea atg ggc atg cac caa gac get aat gaa gaa teg gaa gec cct gtg 

Ser Met Gly Met His Gin Asp Ala Asn Glu Glu Ser Glu Ala Pro Val 

120 125 130 

ate tec eta teg ate ggt gat acc gga ate ttt cga ctg ggc ggc act 

lie Ser Leu Ser lie Gly Asp Thr Gly lie Phe Arg Leu Gly Gly Thr 

135 140 145 

eta aac cgc aat aaa ccg tgg aca gat ate cca eta atg agt ggt gat 

Leu Asn Arg Asn Lys Pro Trp Thr Asp lie Pro Leu Met Ser Gly Asp 

150 155 160 165 

etc ate gtt ttc gga ggt gca aac agg caa gca ttt cat ggc att ccc 
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Leu He Val Phe Gly Gly Ala Asn Arg Gin Ala Phe His Gly He Pro 
170 175 180 

tct att gag gcc aat act gca cct gca gga tgc ggg ttg aaa gaa ggg 
Ser lie Glu Ala Asn Thr Ala Pro Ala Gly Cys Gly Leu Lys Glu Gly 
185 190 195 

gaa tea aca tea cga tec gcc aac ttg cac tat aaa act cca ggt aga 
Glu Ser Thr Ser Arg Ser Ala Asn Leu His Tyr Lys Thr Pro Gly Arg 
200 205 210 

ggt atg tct egg ggg tgaaatagee ccgcaatgtc cca 
Gly Met Ser Arg Gly 
215 



<210> 48 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 48 

Val Val His Leu Pro Asn Phe Leu Gly Leu Ala Glu Gin Lys Ala Leu 
15 10 15 

Val Ala Gin Ala Arg Asp Leu Ala Arg Glu Val Val Gly Thr Pro Leu 
20 25 30 

Ala Met Val Arg Pro Lys Leu Lys Ser Gly Gin Met Ser Val His Met 
35 40 45 

Leu His Leu Gly Lys Tyr Trp Ala Ser Asn Pro Tyr Arg Tyr Val Asp 
50 55 60 

Val Val Asp Gly Phe Pro Val Pro Pro Leu Pro Asp Ser Phe Val Asp 
65 70 75 80 

Leu Ala His Arg Ala Leu Leu Ser Ala Gly Ser Leu Ser Asn Ser Leu 
85 90 95 

Gin Ser Trp Ser Glu Ala Tyr Arg Ala Glu Ala Ala Leu Val Asn Tyr 
100 105 110 

Tyr Ser Pro Asp Ala Ser Met Gly Met His Gin Asp Ala Asn Glu Glu 
115 120 125 

Ser Glu Ala Pro Val He Ser Leu Ser He Gly Asp Thr Gly He Phe 
130 135 140 

Arg Leu Gly Gly Thr Leu Asn Arg Asn Lys Pro Trp Thr Asp He Pro 
145 150 155 160 

Leu Met Ser Gly Asp Leu He Val Phe Gly Gly Ala Asn Arg Gin Ala 
165 170 175 

Phe His Gly He Pro Ser He Glu Ala Asn Thr Ala Pro Ala Gly Cys 
180 185 190 



Gly Leu Lys Glu Gly Glu Ser Thr Ser Arg Ser Ala Asn Leu His Tyr 
195 200 205 
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Lys Thr Pro Gly Arg Gly Met Ser Arg Gly 
210 215 



<210> 49 
<211> 777 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> FRXA02291 

<400> 49 

ttgtccatat cctccattgt gcaggagaac tttagtgcct acgcttttcg acgatcccct 60 

ccaccaactt cccagaccac cgcgcagggt tgcagctggc gtg gtg cac ctg ccc 115 

Val Val His Leu Pro 



aac ttc etc ggc ttg gec gag caa aag gca ctg gtc gec cag get cga 
Asn Phe Leu Gly Leu Ala Glu Gin Lys Ala Leu Val Ala Gin Ala Arg 



gac ctt gcg cgt gaa gtt gtg ggc aca ccg ttg gcg atg gtc cga ccc 
Asp Leu Ala Arg Glu Val Val Gly Thr Pro Leu Ala Met Val Arg Pro 



aag ctg aaa agt ggt cag atg agt gtc cat atg ttg cat tta gga aag 
Lys Leu Lys Ser Gly Gin Met Ser Val His Met Leu His Leu Gly Lys 



tac tgg gca tec aat cct tat cgc tat gtg gat gtc gtt gat ggt ttt 307 
Tyr Trp Ala Ser Asn Pro Tyr Arg Tyr Val Asp Val Val Asp Gly Phe 



cca gtg cca cca ctg ccg gat tct ttc gtg gac ttg gca cac cga gca 
Pro Val Pro Pro Leu Pro Asp Ser Phe Val Asp Leu Ala His Arg Ala 



ttg ctg tct gca gga tct tta age aat tea ctt cag tct tgg teg gag 403 

Leu Leu Ser Ala Gly Ser Leu Ser Asn Ser Leu Gin Ser Trp Ser Glu 

90 95 100 

gca tat cga gca gaa gcg gca ttg gtg aat tac tac teg cca gat get 451 

Ala Tyr Arg Ala Glu Ala Ala Leu Val Asn Tyr Tyr Ser Pro Asp Ala 

105 110 115 

tea atg ggc atg cac caa gac get aat gaa gaa teg gaa gec cct gtg 499 

Ser Met Gly Met His Gin Asp Ala Asn Glu Glu Ser Glu Ala Pro Val 

120 125 130 

ate tec eta teg ate ggt gat ace gga ate ttt cga ctg ggc ggc act 547 

lie Ser Leu Ser lie Gly Asp Thr Gly lie Phe Arg Leu Gly Gly Thr 

135 140 145 

eta aac cgc aat aaa ccg tgg aca gat ate cca eta atg agt ggt gat 595 

Leu Asn Arg Asn Lys Pro Trp Thr Asp lie Pro Leu Met Ser Gly Asp 

150 155 160 165 
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etc ate gtt ttc gga ggt gca aac agg caa gca ttt cat ggc att ccc 643 
Leu lie Val Phe Gly Gly Ala Asn Arg Gin Ala Phe His Gly lie Pro 

170 175 180 

tct att gag gec aat act gca cct gca gga tgc ggg ttg aaa gaa ggg 691 
Ser lie Glu Ala Asn Thr Ala Pro Ala Gly Cys Gly Leu Lys Glu Gly 
185 190 195 

gaa tea aca tea cga tec gee aac ttg cac tat aaa act cca ggt aga 739 
Glu Ser Thr Ser Arg Ser Ala Asn Leu His Tyr Lys Thr Pro Gly Arg 
200 205 210 

ggt atg tct egg ggg tgaaatagee ccgcaatgtc cca 777 
Gly Met Ser Arg Gly 
215 



<210> 50 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 50 

Val Val His Leu Pro Asn Phe Leu Gly Leu Ala Glu Gin Lys Ala Leu 
15 10 15 

Val Ala Gin Ala Arg Asp Leu Ala Arg Glu Val Val Gly Thr Pro Leu 
20 25 30 

Ala Met Val Arg Pro Lys Leu Lys Ser Gly Gin Met Ser Val His Met 
35 40 45 

Leu His Leu Gly Lys Tyr Trp Ala Ser Asn Pro Tyr Arg Tyr Val Asp 
50 55 60 

Val Val Asp Gly Phe Pro Val Pro Pro Leu Pro Asp Ser Phe Val Asp 
65 70 75 80 

Leu Ala His Arg Ala Leu Leu Ser Ala Gly Ser Leu Ser Asn Ser Leu 
85 90 95 

Gin Ser Trp Ser Glu Ala Tyr Arg Ala Glu Ala Ala Leu Val Asn Tyr 
100 105 110 

Tyr Ser Pro Asp Ala Ser Met Gly Met His Gin Asp Ala Asn Glu Glu 
115 120 125 

Ser Glu Ala Pro Val lie Ser Leu Ser lie Gly Asp Thr Gly He Phe 
130 135 140 

Arg Leu Gly Gly Thr Leu Asn Arg Asn Lys Pro Trp Thr Asp He Pro 
145 150 155 160 

Leu Met Ser Gly Asp Leu He Val Phe Gly Gly Ala Asn Arg Gin Ala 
165 170 175 

Phe His Gly He Pro Ser He Glu Ala Asn Thr Ala Pro Ala Gly Cys 
180 185 190 

Gly Leu Lys Glu Gly Glu Ser Thr Ser Arg Ser Ala Asn Leu His Tyr 
195 200 205 
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Lys Thr Pro Gly Arg Gly Met Ser Arg Gly 
210 215 

<210> 51 
<211> 1274 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (70) . . (1251) 

<223> RXN01733 

<400> 51 

atctcaatcg gacaaaagca ggcgcgttat ccaatccact tcccaccgac taaaaggagg 60 

tcagacccgatg cac ate cgt tct ttg gaa tta cgt gat tac cgt tec tgg 111 
Met His lie Arg Ser Leu Glu Leu Arg Asp Tyr Arg Ser Trp 



cct gaa etc aaa gtg gat ttg gaa cct gga att aca gtt ttt ate ggc 
Pro Glu Leu Lys Val Asp Leu Glu Pro Gly He Thr Val Phe He Gly 



cgc aac ggt ttt ggt aaa acc aac ate gtc gag gec ate ggc tat ctt 
Arg Asn Gly Phe Gly Lys Thr Asn He Val Glu Ala lie Gly Tyr Leu 



gcg cat ttg tea teg cat egg gtg tec tct gat gcg cca ttg gtg egg 
Ala His Leu Ser Ser His Arg Val Ser Ser Asp Ala Pro Leu Val Arg 



gcg cac get gaa aac gee cga gtt teg gcg gtt get gtt aat caa ggc 
Ala His Ala Glu Asn Ala Arg Val Ser Ala Val Ala Val Asn Gin Gly 



cga gaa ttg gca get cac ttg ctg ate aaa ccc cat get gcg aat cag 
Arg Glu Leu Ala Ala His Leu Leu He Lys Pro His Ala Ala Asn Gin 



gca agt ttg aat cgc aca aaa gtc agg act ccc egg gag ctg ctt ggt 399 

Ala Ser Leu Asn Arg Thr Lys Val Arg Thr Pro Arg Glu Leu Leu Gly 

95 100 105 110 

gtg gtg aaa acg gtg ctg ttt gcg ccg gaa gat ttg gca tta gtc aaa 447 

Val Val Lys Thr Val Leu Phe Ala Pro Glu Asp Leu Ala Leu Val Lys 
115 120 125 

ggc gag cca gca gaa cgt cgc cgc tat tta gat gac att att gee act 4 95 

Gly Glu Pro Ala Glu Arg Arg Arg Tyr Leu Asp Asp He He Ala Thr 
130 135 140 

cgc cag cct egg atg gcg ggg gtc aag gee gac tac gac aag gtg ctg 543 

Arg Gin Pro Arg Met Ala Gly Val Lys Ala Asp Tyr Asp Lys Val Leu 
145 150 155 

aaa caa agg aac gec ctg etc aag acc gee acc att gcg ctt cgt cga 591 

Lys Gin Arg Asn Ala Leu Leu Lys Thr Ala Thr He Ala Leu Arg Arg 
160 165 170 
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ggt tac ggc acc gag gaa ggc gca get gcg ctg agt act ttg gat acc 639 
Gly Tyr Gly Thr Glu Glu Gly Ala Ala Ala Leu Ser Thr Leu Asp Thr 
175 180 185 190 

tgg gat ggc cag ttg gca cgc ctg ggt get gaa gtg atg gca gec aga 687 
Trp Asp Gly Gin Leu Ala Arg Leu Gly Ala Glu Val Met Ala Ala Arg 
195 200 205 

ttt gec ctg etc aat gag ttg ggg ccg aaa ate tat gag get tac acc 735 
Phe Ala Leu Leu Asn Glu Leu Gly Pro Lys lie Tyr Glu Ala Tyr Thr 
210 215 220 

acg ate gec ccg gaa tec egg cca get gcg gtg aat tac aaa acc acc 783 
Thr lie Ala Pro Glu Ser Arg Pro Ala Ala Val Asn Tyr Lys Thr Thr 
225 230 235 

ate gat caa ggc ctg teg cag ttt tec gaa ttc gat gee ggc ate ate 831 
lie Asp Gin Gly Leu Ser Gin Phe Ser Glu Phe Asp Ala Gly lie lie 
240 245 250 

gaa gec acg ctg ctg aca gaa ttg gca gcg aaa cgt caa cga gaa ate 879 
Glu Ala Thr Leu Leu Thr Glu Leu Ala Ala Lys Arg Gin Arg Glu lie 
255 260 265 270 

gaa cgc ggc tea age ctg gtc ggc ccc cac cgc gat gat gtc gat tta 927 
Glu Arg Gly Ser Ser Leu Val Gly Pro His Arg Asp Asp Val Asp Leu 
275 280 285 

atg etc ggc gat cag ccc gee aaa ggc ttt gee age cac ggc gag acc 975 
Met Leu Gly Asp Gin Pro Ala Lys Gly Phe Ala Ser His Gly Glu Thr 
290 295 300 

tgg tct ttc gcg ctt tea ctg cga att gca gaa ttt aac ctg ctg aaa 1023 
Trp Ser Phe Ala Leu Ser Leu Arg lie Ala Glu Phe Asn Leu Leu Lys 
305 310 315 

tec gat ggc acc gac ccg ate etc ate ttg gat gat gtg trt tec gag 1071 
Ser Asp Gly Thr Asp Pro He Leu He Leu Asp Asp Val Phe Ser Glu 
320 325 330 

etc gac gec ggc cgt cgc gaa aaa etc gtg ggc ata gcg caa gag gtg 1119 
Leu Asp Ala Gly Arg Arg Glu Lys Leu Val Gly He Ala Gin Glu Val 
335 340 345 350 

gaa cag gtg etc ate acc get gca gtc cac gac gat ctg ccg gag aat 1167 
Glu Gin Val Leu He Thr Ala Ala Val His Asp Asp Leu Pro Glu Asn 
355 360 365 

etc aag aaa gtg etc act gcg cag cac acc gtc acc gtc caa gac acc 1215 
Leu Lys Lys Val Leu Thr Ala Gin His Thr Val Thr Val Gin Asp Thr 
370 375 380 

ggc acc ggg egg att tea etc ctg gat gtg caa cca tgacagatcc 1261 
Gly Thr Gly Arg He Ser Leu Leu Asp Val Gin Pro 
385 390 

aattgagcag gca 1274 



<210> 52 
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<211> 394 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 52 

Met His He Arg Ser Leu Glu Leu Arg Asp Tyr Arg Ser Trp Pro Glu 



Leu Lys Val Asp Leu Glu Pro Gly He Thr Val Phe He Gly Arg Asn 
20 25 30 

Gly Phe Gly Lys Thr Asn He Val Glu Ala He Gly Tyr Leu Ala His 
35 40 45 

Leu Ser Ser His Arg Val Ser Ser Asp Ala Pro Leu Val Arg Ala His 
50 55 60 

Ala Glu Asn Ala Arg Val Ser Ala Val Ala Val Asn Gin Gly Arg Glu 
65 70 75 80 

Leu Ala Ala His Leu Leu He Lys Pro His Ala Ala Asn Gin Ala Ser 
85 90 95 

Leu Asn Arg Thr Lys Val Arg Thr Pro Arg Glu Leu Leu Gly Val Val 
100 105 110 

Lys Thr Val Leu Phe Ala Pro Glu Asp Leu Ala Leu Val Lys Gly Glu 
115 120 125 

Pro Ala Glu Arg Arg Arg Tyr Leu Asp Asp He He Ala Thr Arg Gin 
130 135 140 

Pro Arg Met Ala Gly Val Lys Ala Asp Tyr Asp Lys Val Leu Lys Gin 
145 150 155 160 

Arg Asn Ala Leu Leu Lys Thr Ala Thr He Ala Leu Arg Arg Gly Tyr 
165 170 175 

Gly Thr Glu Glu Gly Ala Ala Ala Leu Ser Thr Leu Asp Thr Trp Asp 
180 185 190 

Gly Gin Leu Ala Arg Leu Gly Ala Glu Val Met Ala Ala Arg Phe Ala 
195 200 205 

Leu Leu Asn Glu Leu Gly Pro Lys He Tyr Glu Ala Tyr Thr Thr He 
210 215 220 

Ala Pro Glu Ser Arg Pro Ala Ala Val Asn Tyr Lys Thr Thr He Asp 
225 230 235 240 

Gin Gly Leu Ser Gin Phe Ser Glu Phe Asp Ala Gly He He Glu Ala 
245 250 255 

Thr Leu Leu Thr Glu Leu Ala Ala Lys Arg Gin Arg Glu He Glu Arg 
260 265 270 

Gly Ser Ser Leu Val Gly Pro His Arg Asp Asp Val Asp Leu Met Leu 
275 280 285 

Gly Asp Gin Pro Ala Lys Gly Phe Ala Ser His Gly Glu Thr Trp Ser 
290 295 300 
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Phe Ala Leu Ser Leu Arg lie Ala 
305 310 

Gly Thr Asp Pro lie Leu lie Leu 
325 

Ala Gly Arg Arg Glu Lys Leu Val 
340 

Val Leu lie Thr Ala Ala Val His 

355 360 

Lys Val Leu Thr Ala Gin His Thr 
370 375 



Glu Phe Asn Leu Leu Lys Ser Asp 
315 320 

Asp Asp Val Phe Ser Glu Leu Asp 
330 335 

Gly He Ala Gin Glu Val Glu Gin 
345 350 

Asp Asp Leu Pro Glu Asn Leu Lys 
365 

Val Thr Val Gin Asp Thr Gly Thr 
380 



Gly Arg He Ser Leu Leu Asp Val Gin Pro 
385 390 



<210> 53 
<211> 566 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (543) 

<223> FRXA01733 

<400> 53 

ggg ccg aaa ate tat gag get tac acc acg ate gee ccg gaa tec egg 
Gly Pro Lys He Tyr Glu Ala Tyr Thr Thr He Ala Pro Glu Ser Arg 



cca get gcg gtg aat tac aaa acc acc ate gat caa ggc ctg teg cag 
Pro Ala Ala Val Asn Tyr Lys Thr Thr He Asp Gin Gly Leu Ser Gin 



ttt tec gaa ttc gat gec ggc ate ate gaa gec acg ctg ctg aca gaa 144 
Phe Ser Glu Phe Asp Ala Gly He He Glu Ala Thr Leu Leu Thr Glu 
35 40 45 

ttg gca gcg aaa cgt caa cga gaa ate gaa cgc ggc tea age ctg gtc 192 
Leu Ala Ala Lys Arg Gin Arg Glu He Glu Arg Gly Ser Ser Leu Val 



ggc ccc cac cgc gat gat gtc gat tta atg etc ggc gat cag ccc gec 
Gly Pro His Arg Asp Asp Val Asp Leu Met Leu Gly Asp Gin Pro Ala 



aaa ggc ttt gee age cac ggc gag acc tgg tct ttc gcg ctt tea ctg 
Lys Gly Phe Ala Ser His Gly Glu Thr Trp Ser Phe Ala Leu Ser Leu 



cga att gca gaa ttt aac ctg ctg aaa tec gat ggc acc gac ccg ate 

Arg He Ala Glu Phe Asn Leu Leu Lys Ser Asp Gly Thr Asp Pro He 
100 105 110 

etc ate ttg gat gat gtg ttt tec gag etc gac gee ggc cgt cgc gaa 

Leu He Leu Asp Asp Val Phe Ser Glu Leu Asp Ala Gly Arg Arg Glu 



336 



384 
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115 120 

aaa etc gtg ggc ata gcg caa gag gtg 

Lys Leu Val Gly lie Ala Gin Glu Val 

130 135 

gca gtc cac gac gat ctg ccg gag aat 

Ala Val His Asp Asp Leu Pro Glu Asn 

145 150 

cag cac acc gtc acc gtc caa gac acc 

Gin His Thr Val Thr Val Gin Asp Thr 
165 

ctg gat gtg caa cca 

Leu Asp Val Gin Pro 
180 



<210> 54 
<211> 181 
<212> PRT 
<213> Corynebacterium glutamicum 

<400> 54 

Gly Pro Lys lie Tyr Glu Ala Tyr Thr 



125 

gaa cag gtg etc ate acc get 432 
Glu Gin Val Leu lie Thr Ala 
140 

etc aag aaa gtg etc act gcg 480 
Leu Lys Lys Val Leu Thr Ala 
155 160 

ggc acc ggg egg att tea etc 528 
Gly Thr Gly Arg lie Ser Leu 
170 175 



Thr lie Ala Pro Glu Ser Arg 
10 15 



tgacagatcc aattgagcag gca 



Pro Ala Ala Val Asn Tyr Lys Thr Thr lie Asp Gin Gly Leu Ser Gin 
20 25 30 

Phe Ser Glu Phe Asp Ala Gly lie lie Glu Ala Thr Leu Leu Thr Glu 
35 40 45 

Leu Ala Ala Lys Arg Gin Arg Glu lie Glu Arg Gly Ser Ser Leu Val 
50 55 60 

Gly Pro His Arg Asp Asp Val Asp Leu Met Leu Gly Asp Gin Pro Ala 
65 70 75 80 

Lys Gly Phe Ala Ser His Gly Glu Thr Trp Ser Phe Ala Leu Ser Leu 
85 90 95 

Arg lie Ala Glu Phe Asn Leu Leu Lys Ser Asp Gly Thr Asp Pro lie 
100 105 110 

Leu lie Leu Asp Asp Val Phe Ser Glu Leu Asp Ala Gly Arg Arg Glu 
115 120 125 

Lys Leu Val Gly lie Ala Gin Glu Val Glu Gin Val Leu He Thr Ala 
130 135 140 

Ala Val His Asp Asp Leu Pro Glu Asn Leu Lys Lys Val Leu Thr Ala 
145 150 155 160 

Gin His Thr Val Thr Val Gin Asp Thr Gly Thr Gly Arg He Ser Leu 
165 170 175 



Leu Asp Val Gin Pro 
180 
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<210> 55 
<211> 777 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> RXA01252 

<400> 55 

gttgctaaac gcagggccgg gttctcgatg aacccggctt ttgtcatgta tgcaatactg 60 

ttccttgtcc aatttttagt tcagataggt agtgtaagac gtg ttt gaa ggc cca 115 

Val Phe Glu Gly Pro 



etc cag gat etc ate gac gaa ctt tct cgt etc ccc ggc gtc ggc ccc 
Leu Gin Asp Leu lie Asp Glu Leu Ser Arg Leu Pro Gly Val Gly Pro 



aaa agt gec caa cgc ate gca ttt cac ctg etc aac gta gat cct tec 
Lys Ser Ala Gin Arg lie Ala Phe His Leu Leu Asn Val Asp Pro Ser 



gac att acc cgc ctt cag gaa gec etc gga ggc gtg cgt gat ggc gtc 
Asp lie Thr Arg Leu Gin Glu Ala Leu Gly Gly Val Arg Asp Gly Val 



caa ttc tgc cgc ate tgc tgc aac att tec cgc gaa gaa gtc tgt cgc 
Gin Phe Cys Arg lie Cys Cys Asn lie Ser Arg Glu Glu Val Cys Arg 



ate tgc tec gac tec gga cgt gac ggc gga aca ate tgt gtc gtc gaa 
lie Cys Ser Asp Ser Gly Arg Asp Gly Gly Thr lie Cys Val Val Glu 



gaa cca aaa gac ate caa gtt ate gag cgc acc ggc gaa ttc tec ggc 403 

Glu Pro Lys Asp lie Gin Val lie Glu Arg Thr Gly Glu Phe Ser Gly 

90 95 100 

cgc tac cac gtc etc ggc ggc gee etc gac ccg ctg gee aac ate ggc 451 

Arg Tyr His Val Leu Gly Gly Ala Leu Asp Pro Leu Ala Asn lie Gly 

105 110 115 

ccc cgc gaa etc aac att tec acg etc ctg cag cgc ate ggc ggc gtc 499 

Pro Arg Glu Leu Asn lie Ser Thr Leu Leu Gin Arg lie Gly Gly Val 

120 125 130 

ctg cca gac cgt gag etc gca gat tec acg cct gaa aat aag ctt ttc 547 

Leu Pro Asp Arg Glu Leu Ala Asp Ser Thr Pro Glu Asn Lys Leu Phe 

135 140 145 

gac gee acc ccc acc gtc cgc gaa gtc ate etc gca aca gac ccc aac 595 

Asp Ala Thr Pro Thr Val Arg Glu Val lie Leu Ala Thr Asp Pro Asn 

150 155 160 165 

acc gaa ggc gaa gec acc gec tea tac etc ggc cgc etc ttg aaa gac 643 

Thr Glu Gly Glu Ala Thr Ala Ser Tyr Leu Gly Arg Leu Leu Lys Asp 

170 175 180 
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ttc cca gat ctg gta att tec cgc etc gca tec gga atg cca eta ggc 691 

Phe Pro Asp Leu Val lie Ser Arg Leu Ala Ser Gly Met Pro Leu Gly 

185 190 195 

ggc gac etc gaa ttc gtc gac gaa etc act etc tec cga gca ttg agt 739 

Gly Asp Leu Glu Phe Val Asp Glu Leu Thr Leu Ser Arg Ala Leu Ser 

200 205 210 

ggc cgc ctg cag ate tagcccctcc tttacaggct ggc 777 
Gly Arg Leu Gin lie 
215 



<210> 56 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 56 

Val Phe Glu Gly Pro Leu Gin Asp I 
1 5 



Leu lie Asp Glu Leu Ser Arg Leu 
10 15 



Pro Gly Val Gly Pro Lys Ser Ala Gin Arg lie Ala Phe His Leu Leu 
20 25 30 

Asn Val Asp Pro Ser Asp lie Thr Arg Leu Gin Glu Ala Leu Gly Gly 
35 40 45 

Val Arg Asp Gly Val Gin Phe Cys Arg lie Cys Cys Asn lie Ser Arg 
50 55 60 

Glu Glu Val Cys Arg lie Cys Ser Asp Ser Gly Arg Asp Gly Gly Thr 
65 70 75 80 

lie Cys Val Val Glu Glu Pro Lys Asp lie Gin Val lie Glu Arg Thr 
85 90 95 

Gly Glu Phe Ser Gly Arg Tyr His Val Leu Gly Gly Ala Leu Asp Pro 
100 105 110 

Leu Ala Asn lie Gly Pro Arg Glu Leu Asn lie Ser Thr Leu Leu Gin 
115 120 125 

Arg lie Gly Gly Val Leu Pro Asp Arg Glu Leu Ala Asp Ser Thr Pro 
130 135 140 

Glu Asn Lys Leu Phe Asp Ala Thr Pro Thr Val Arg Glu Val lie Leu 
145 150 155 160 

Ala Thr Asp Pro Asn Thr Glu Gly Glu Ala Thr Ala Ser Tyr Leu Gly 
165 170 175 

Arg Leu Leu Lys Asp Phe Pro Asp Leu Val lie Ser Arg Leu Ala Ser 
180 185 190 

Gly Met Pro Leu Gly Gly Asp Leu Glu Phe Val Asp Glu Leu Thr Leu 

195 200 205 



Ser Arg Ala Leu Ser Gly Arg Leu Gin lie 
210 215 
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<210> 57 
<211> 1002 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (979) 

<223> RXA01878 



<400> 57 

ggttcaggct gcacaaggtt ggggagcatg gcctgcttgc accgcaagct tgggcatccg 60 



atagtagaaa tctggcatcc aataggtaga trgggatgct atg gaa gaa ccc tea 

Met Glu Glu Pro Ser 
1 5 



ggt gca cag ctg etc ggc ccg gta gaa ate cgt gcg ctg gca gaa aag 
Gly Ala Gin Leu Leu Gly Pro Val Glu lie Arg Ala Leu Ala Glu Lys 



etc gac gtc aca cca act aag aag ttg ggg cag aac ttt gtt cac gat 
Leu Asp Val Thr Pro Thr Lys Lys Leu Gly Gin Asn Phe Val His Asp 



ccc aac acg gtg cgt cgc att gtt get gcg gca gag etc acc cca aac 
Pro Asn Thr Val Arg Arg lie Val Ala Ala Ala Glu Leu Thr Pro Asn 



gac cac gtg gtg gaa gtt ggc cct ggt ctg ggc tct ctg acc ctt gec 
Asp His Val Val Glu Val Gly Pro Gly Leu Gly Ser Leu Thr Leu Ala 



ctg gtg gaa tct get get tea gta act gcg gtg gaa att gat ccc cgt 
Leu Val Glu Ser Ala Ala Ser Val Thr Ala Val Glu He Asp Pro Arg 
70 75 80 85 



ttg get gcg gaa ttg ccg gag act ttt cag tgg cgc gcg ccg gec ctt 
Leu Ala Ala Glu Leu Pro Glu Thr Phe Gin Trp Arg Ala Pro Ala Leu 
90 95 100 



get cac aag ttg age ate gtg ctg aaa gac gee ctg aag gtt caa caa 
Ala His Lys Leu Ser He Val Leu Lys Asp Ala Leu Lys Val Gin Gin 
105 110 115 



tec gat atg get gtt caa ccc acc gee ttg gtg get aac ttg ccg tac 
Ser Asp Met Ala Val Gin Pro Thr Ala Leu Val Ala Asn Leu Pro Tyr 
120 125 130 



aac gtc tct gtc cct gtc ttg ttg cac atg atg gag gag ttt ccc acc 
Asn Val Ser Val Pro Val Leu Leu His Met Met Glu Glu Phe Pro Thr 
135 140 145 



ate aac aag gtg ctt gtc atg gtg cag gca gag gtt get gat cgt ttg 
lie Asn Lys Val Leu Val Met Val Gin Ala Glu Val Ala Asp Arg Leu 
150 155 160 165 



get gcg gat cca gga teg aag att tat ggt gtg cct age gtg aag gcg 
Ala Ala Asp Pro Gly Ser Lys He Tyr Gly Val Pro Ser Val Lys Ala 



643 
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tec ttc tac ggt cca gtt act cgc gec ggg teg att ggt aag aat gtc 691 
Ser Phe Tyr Gly Pro Val Thr Arg Ala Gly Ser He Gly Lys Asn Val 
185 190 195 

ttt tgg cca get cca aag ate gaa tec ggt ttg gtg aag ate gtg cgc 739 
Phe Trp Pro Ala Pro Lys He Glu Ser Gly Leu Val Lys He Val Arg 
200 205 210 

gaa gac acc gcg tgg aag cag gac gat gag acg cgt aag aag gtg tgg 787 
Glu Asp Thr Ala Trp Lys Gin Asp Asp Glu Thr Arg Lys Lys Val Trp 
215 220 225 

ccg ate att gat get get ttc ttg cag cgc cgt aaa acc eta aga get 835 
Pro lie He Asp Ala Ala Phe Leu Gin Arg Arg Lys Thr Leu Arg Ala 
230 235 240 245 

gcg ctt tct gga cac tac ggt tct ggc cag gca get gag gaa get ttg 883 
Ala Leu Ser Gly His Tyr Gly Ser Gly Gin Ala Ala Glu Glu Ala Leu 
250 255 260 

egg gec get gat att gat cca acg ctt cgt ggc gaa aag ctt gat gtc 931 
Arg Ala Ala Asp He Asp Pro Thr Leu Arg Gly Glu Lys Leu Asp Val 
265 270 275 

act gac tat gtg cgc eta get ggg gtg ttg cag caa aag gat gag aag 979 
Thr Asp Tyr Val Arg Leu Ala Gly Val Leu Gin Gin Lys Asp Glu Lys 
280 285 290 

tgaaaattac cgctaaggcg tgg 100 

<210> 58 
<211> 293 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 58 

Met Glu Glu Pro Ser Gly Ala Gin Leu Leu Gly Pro Val Glu He Arg 
15 10 15 

Ala Leu Ala Glu Lys Leu Asp Val Thr Pro Thr Lys Lys Leu Gly Gin 
20 25 30 

Asn Phe Val His Asp Pro Asn Thr Val Arg Arg He Val Ala Ala Ala 
35 40 45 

Glu Leu Thr Pro Asn Asp His Val Val Glu Val Gly Pro Gly Leu Gly 
50 55 60 

Ser Leu Thr Leu Ala Leu Val Glu Ser Ala Ala Ser Val Thr Ala Val 



Glu He Asp Pro Arg Leu Ala Ala Glu Leu Pro Glu Thr Phe Gin Trp 

85 90 95 

Arg Ala Pro Ala Leu Ala His Lys Leu Ser He Val Leu Lys Asp Ala 

100 105 110 

Leu Lys Val Gin Gin Ser Asp Met Ala Val Gin Pro Thr Ala Leu Val 
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Ala Asn Leu Pro Tyr Asn Val Ser Val Pro Val Leu Leu His Met Met 
130 135 140 

Glu Glu Phe Pro Thr lie Asn Lys Val Leu Val Met Val Gin Ala Glu 
145 150 155 160 

Val Ala Asp Arg Leu Ala Ala Asp Pro Gly Ser Lys lie Tyr Gly Val 
165 170 175 

Pro Ser Val Lys Ala Ser Phe Tyr Gly Pro Val Thr Arg Ala Gly Ser 
180 185 190 

lie Gly Lys Asn Val Phe Trp Pro Ala Pro Lys lie Glu Ser Gly Leu 
195 200 205 

Val Lys He Val Arg Glu Asp Thr Ala Trp Lys Gin Asp Asp Glu Thr 
210 215 220 

Arg Lys Lys Val Trp Pro He He Asp Ala Ala Phe Leu Gin Arg Arg 
225 230 235 240 

Lys Thr Leu Arg Ala Ala Leu Ser Gly His Tyr Gly Ser Gly Gin Ala 
245 250 255 

Ala Glu Glu Ala Leu Arg Ala Ala Asp He Asp Pro Thr Leu Arg Gly 
260 265 270 

Glu Lys Leu Asp Val Thr Asp Tyr Val Arg Leu Ala Gly Val Leu Gin 
275 280 285 



Gin Lys Asp Glu Lys 
290 



<210> 59 
<211> 872 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (849) 

<223> RXA01556 

<400> 59 

aac ate cgc ttt gag acc etc aac ate atg gga cct gcg cgt cgc ate 48 

Asn He Arg Phe Glu Thr Leu Asn He Met Gly Pro Ala Arg Arg He 
15 10 15 

cac ctg ggt cac gtg tgg aat gat cgc ctg acc ttt gaa tac agt cgc 96 
His Leu Gly His Val Trp Asn Asp Arg Leu Thr Phe Glu Tyr Ser Arg 
20 25 30 

teg ctg ttc ggt aaa gag acc ctg teg cca gac ate gcg cgc ctg ttc 144 
Ser Leu Phe Gly Lys Glu Thr Leu Ser Pro Asp lie Ala Arg Leu Phe 
35 40 45 



acc gac cgc gtt ccc acc cct ccg ctg cca get ccg cgt aaa gcg cgc 192 
Thr Asp Arg Val Pro Thr Pro Pro Leu Pro Ala Pro Arg Lys Ala Arg 
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gca gtg gcg cag gtg ctg gtg tec aac cct gcg gat cag acc agt ttg 240 
Ala Val Ala Gin Val Leu Val Ser Asn Pro Ala Asp Gin Thr Ser Leu 
65 70 75 80 

gaa gaa ttt gcg gag ate caa ggc gtt teg gcg cgt act ttg cag cgc 288 
Glu Glu Phe Ala Glu lie Gin Gly Val Ser Ala Arg Thr Leu Gin Arg 
85 90 95 

cag ttc etc aaa tec acg ggc tat tea ttc age gaa tgg cgt get gcg 336 
Gin Phe Leu Lys Ser Thr Gly Tyr Ser Phe Ser Glu Trp Arg Ala Ala 
100 105 110 

cag cgc gtc tgc gtc gee gcg age ctg ctg gee cac gac ttc age att 384 
Gin Arg Val Cys Val Ala Ala Ser Leu Leu Ala His Asp Phe Ser He 
115 120 125 

tea gtg gtt gcg aac etc gtc ggg ttc gec gcg acc age age ttg acc 432 
Ser Val Val Ala Asn Leu Val Gly Phe Ala Ala Thr Ser Ser Leu Thr 
130 135 140 

aga get ttt cga cgc cac acc ggt gca act ccg tec acc ttt act act 480 
Arg Ala Phe Arg Arg His Thr Gly Ala Thr Pro Ser Thr Phe Thr Thr 
145 150 155 160 

gga cag ate ggc atg ggc tec gca ggt cac cca cca cgc ate cca gca 528 
Gly Gin He Gly Met Gly Ser Ala Gly His Pro Pro Arg He Pro Ala 
165 170 175 

acc acc acg ttt gec gaa gcg cat cag gac cag cag ctg tgg att tac 576 
Thr Thr Thr Phe Ala Glu Ala His Gin Asp Gin Gin Leu Trp lie Tyr 
180 185 190 

age gga acc gca acc gtc acc acc ccc ggc tac tgc cga ttc atg gga 624 
Ser Gly Thr Ala Thr Val Thr Thr Pro Gly Tyr Cys Arg Phe Met Gly 
195 200 205 

caa ggt gac atg gtg acc ate cct gec ggc acc caa acc cgc att gac 672 
Gin Gly Asp Met Val Thr He Pro Ala Gly Thr Gin Thr Arg He Asp 
210 215 220 

gtg gca gee gga tec ate gca tec cca gtc cca gtt gga etc gac gaa 720 
Val Ala Ala Gly Ser He Ala Phe Pro Val Pro Val Gly Leu Asp Glu 
225 230 235 240 

tgg gga atg gac eta acc cgc gtc gtg get gtt aat aac cag cag cca 768 
Trp Gly Met Asp Leu Thr Arg Val Val Ala Val Asn Asn Gin Gin Pro 
245 250 255 

aag cca ctg acc att ttg gaa cag tct gaa tgg tec aag etc age gaa 816 
Lys Pro Leu Thr He Leu Glu Gin Ser Glu Trp Ser Lys Leu Ser Glu 
260 265 270 

gaa ctt ctg aac act cct gta cct gta caa atg tgaaggtagt aaaggtgtga 869 
Glu Leu Leu Asn Thr Pro Val Pro Val Gin Met 
275 280 



872 
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<210> 60 
<211> 283 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 60 

Asn lie Arg Phe Glu Thr Leu Asn lie Met Gly Pro Ala Arg Arg lie 
15 10 15 

His Leu Gly His Val Trp Asn Asp Arg Leu Thr Phe Glu Tyr Ser Arg 



Ser Leu Phe Gly Lys Glu Thr Leu Ser Pro Asp lie Ala Arg Leu Phe 
35 40 45 

Thr Asp Arg Val Pro Thr Pro Pro Leu Pro Ala Pro Arg Lys Ala Arg 
50 55 60 

Ala Val Ala Gin Val Leu Val Ser Asn Pro Ala Asp Gin Thr Ser Leu 
65 70 75 80 

Glu Glu Phe Ala Glu He Gin Gly Val Ser Ala Arg Thr Leu Gin Arg 
85 90 95 

Gin Phe Leu Lys Ser Thr Gly Tyr Ser Phe Ser Glu Trp Arg Ala Ala 
100 105 110 

Gin Arg Val Cys Val Ala Ala Ser Leu Leu Ala His Asp Phe Ser He 
115 120 125 

Ser Val Val Ala Asn Leu Val Gly Phe Ala Ala Thr Ser Ser Leu Thr 
130 135 140 

Arg Ala Phe Arg Arg His Thr Gly Ala Thr Pro Ser Thr Phe Thr Thr 
145 150 155 160 

Gly Gin He Gly Met Gly Ser Ala Gly His Pro Pro Arg He Pro Ala 
165 170 175 

Thr Thr Thr Phe Ala Glu Ala His Gin Asp Gin Gin Leu Trp He Tyr 
180 185 190 

Ser Gly Thr Ala Thr Val Thr Thr Pro Gly Tyr Cys Arg Phe Met Gly 
195 200 205 

Gin Gly Asp Met Val Thr He Pro Ala Gly Thr Gin Thr Arg He Asp 
210 215 220 

Val Ala Ala Gly Ser He Ala Phe Pro Val Pro Val Gly Leu Asp Glu 
225 230 235 240 

Trp Gly Met Asp Leu Thr Arg Val Val Ala Val Asn Asn Gin Gin Pro 
245 250 255 

Lys Pro Leu Thr He Leu Glu Gin Ser Glu Trp Ser Lys Leu Ser Glu 
260 265 270 

Glu Leu Leu Asn Thr Pro Val Pro Val Gin Met 
275 280 
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<210> 61 
<211> 516 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (493) 

<223> RXA00053 

<400> 61 

aaggcaacag aaaatcaatc tacccctgcg gggtgcaaca caaaggggca cttcattact 60 

gttagcattg ggtttctgac cagtagttct gaggagaatc gtg aag aaa cgc ate 115 

Val Lys Lys Arg lie 



aat gta acc ggc gec gtc eta gtc aag gaa aac cgt ate ctt gca gca 163 
Asn Val Thr Gly Ala Val Leu Val Lys Glu Asn Arg lie Leu Ala Ala 



caa cgt ggt cca gag atg tea ctt ccc gga tat tgg gag ttt ccg gga 211 

Gin Arg Gly Pro Glu Met Ser Leu Pro Gly Tyr Trp Glu Phe Pro Gly 

25 30 35 

gga aag ate gag cag ggc gaa act cca gaa get tea ctt gca cga gag 259 

Gly Lys He Glu Gin Gly Glu Thr Pro Glu Ala Ser Leu Ala Arg Glu 

40 45 50 

etc aaa gaa gaa ttg ctt tgc gac gee acc gta ggc gaa cac etc acc 307 

Leu Lys Glu Glu Leu Leu Cys Asp Ala Thr Val Gly Glu His Leu Thr 

55 60 65 

act aca gag cac gag tac gac ttt gga ate gtc gtg ctt tec acc tac 355 

Thr Thr Glu His Glu Tyr Asp Phe Gly He Val Val Leu Ser Thr Tyr 

70 75 80 85 

ttc tgc aca eta aat gat gca gag cct caa ttg acc gag cat get gag 403 

Phe Cys Thr Leu Asn Asp Ala Glu Pro Gin Leu Thr Glu His Ala Glu 

90 95 100 

ate cgc tgg gtg gca cca cac gaa ttg gaa tct ttg gag tgg gca cct 451 

He Arg Trp Val Ala Pro His Glu Leu Glu Ser Leu Glu Trp Ala Pro 

105 110 115 

get gat att cct gcg gtg aaa ctt etc gtc gag cag ctt get 4 93 

Ala Asp He Pro Ala Val Lys Leu Leu Val Glu Gin Leu Ala 

120 125 130 

taatgagece attcgattca aag 516 



<210> 62 
<211> 131 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 62 

Val Lys Lys Arg He Asn Val Thr Gly Ala Val Leu Val Lys Glu Asn 
15 10 15 
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Arg lie Leu Ala Ala Gin Arg Gly Pro Glu Met Ser Leu Pro Gly Tyr 



Trp Glu Phe Pro Gly Gly Lys lie Glu Gin Gly Glu Thr Pro Glu Ala 

35 40 45 

Ser Leu Ala Arg Glu Leu Lys Glu Glu Leu Leu Cys Asp Ala Thr Val 

50 55 60 

Gly Glu His Leu Thr Thr Thr Glu His Glu Tyr Asp Phe Gly He Val 



Val Leu Ser Thr Tyr Phe Cys Thr Leu Asn Asp Ala Glu Pro Gin Leu 
85 90 95 

Thr Glu His Ala Glu He Arg Trp Val Ala Pro His Glu Leu Glu Ser 
100 105 110 

Leu Glu Trp Ala Pro Ala Asp He Pro Ala Val Lys Leu Leu Val Glu 
115 120 125 

Gin Leu Ala 
130 



<210> 63 
<211> 624 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) .. (601) 

<223> RXA00280 

<400> 63 

tccccatttc catcccggat cattgtttca gaatagcgtg actcatgaca tgttgaaagt 

attggctacc ttgatgaata cccccagcgt ttagcctaat gtg gac acc atg aaa 

Val Asp Thr Met Lys 



ggc gac ggc gat gga tgg gca gca gca ccc aat ggc ggg gca gta tgg 163 
Gly Asp Gly Asp Gly Trp Ala Ala Ala Pro Asn Gly Gly Ala Val Trp 



ggc aaa aac gga gca gca gga ttg ttg ttg gta gca gat aaa caa atg 
Gly Lys Asn Gly Ala Ala Gly Leu Leu Leu Val Ala Asp Lys Gin Met 



etc atg cag cac cga gec gca tgg acc aac aac ggc gac acc tgg gca 
Leu Met Gin His Arg Ala Ala Trp Thr Asn Asn Gly Asp Thr Trp Ala 



etc cct gga ggc gca cga gac tea cat gaa acc gca gcg gaa tea gec 
Leu Pro Gly Gly Ala Arg Asp Ser His Glu Thr Ala Ala Glu Ser Ala 



ctg cgt gaa gca rtt gaa gaa act gga ate ctg ccc gac gac gtg gaa 
Leu Arg Glu Ala Phe Glu Glu Thr Gly He Leu Pro Asp Asp Val Glu 
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gtt tta gat tea ata gtc acc gca ggc cct ttt ccc gec gat cca gaa 403 

Val Leu Asp Ser lie Val Thr Ala Gly Pro Phe Pro Ala Asp Pro Glu 

90 95 100 

cgc cca gaa ctt gec ggc aac tgg acc tac acc acg gtc ate gca cga 451 

Arg Pro Glu Leu Ala Gly Asn Trp Thr Tyr Thr Thr Val lie Ala Arg 

105 110 115 

act aaa acc ggc gaa acc eta gat acc acc get aat gaa gaa tec etc 4 99 

Thr Lys Thr Gly Glu Thr Leu Asp Thr Thr Ala Asn Glu Glu Ser Leu 

120 125 130 



gat ate gca gcg gtt gac tct ttg get ttg atg 547 

Asp lie Ala Ala Val Asp Ser Leu Ala Leu Met 

140 145 

gcg tgg ccc tct tta aga aag eta ctg aac aca 595 

Ala Trp Pro Ser Leu Arg Lys Leu Leu Asn Thr 

155 160 165 



gaa eta egg tgg gta 
Glu Leu Arg Trp Val 
135 

cca gca ttc gec aaa 
Pro Ala Phe Ala Lys 
150 

aca gag taggtttatg cgacactggt gcg 
Thr Glu 



624 



<210> 64 
<211> 167 
<212> PRT 

<213> CorynePacterium glutamicum 
<400> 64 

Val Asp Thr Met Lys Gly Asp Gly Asp Gly Trp Ala Ala Ala Pro Asn 



Gly Gly Ala Val Trp Gly Lys Asn Gly Ala Ala Gly Leu Leu Leu Val 

20 25 30 

Ala Asp Lys Gin Met Leu Met Gin His Arg Ala Ala Trp Thr Asn Asn 

35 40 45 

Gly Asp Thr Trp Ala Leu Pro Gly Gly Ala Arg Asp Ser His Glu Thr 

50 55 60 

Ala Ala Glu Ser Ala Leu Arg Glu Ala Phe Glu Glu Thr Gly lie Leu 



Pro Asp Asp Val Glu Val Leu Asp Ser lie Val Thr Ala Gly Pro Phe 
85 90 95 

Pro Ala Asp Pro Glu Arg Pro Glu Leu Ala Gly Asn Trp Thr Tyr Thr 
100 105 110 

Thr Val lie Ala Arg Thr Lys Thr Gly Glu Thr Leu Asp Thr Thr Ala 
115 120 125 

Asn Glu Glu Ser Leu Glu Leu Arg Trp Val Asp lie Ala Ala Val Asp 
130 135 140 



Ser Leu Ala Leu Met Pro Ala Phe Ala Lys Ala Trp Pro Ser Leu Arg 
145 150 155 160 
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Lys Leu Leu Asn Thr Thr Glu 
165 



<210> 65 
<211> 657 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (634) 

<223> RXA00333 

<400> 65 

gtacgctttg ttgaaggcca tactctaacc ctagatggtg gtgtcgcagg gctggcgta 

cctgggagtc aaagattacc aattggagag gttttgctgc atg gcg gtt cca gag 

Met Ala Val Pro Glu 



ttc att gtt agt ttg egg gag aag gtc ggt cag gat ccg ttg tgg ttg 163 
Phe lie Val Ser Leu Arg Glu Lys Val Gly Gin Asp Pro Leu Trp Leu 



ccg get gta act gcg gtt gtt att cgt gat gtt cct ccg ggg tct cct 211 

Pro Ala Val Thr Ala Val Val lie Arg Asp Val Pro Pro Gly Ser Pro 

25 30 35 

ttc cat gtg gtt ccg gat gtg ttg ttg gtc aag cgc get gat act ggt 259 

Phe His Val Val Pro Asp Val Leu Leu Val Lys Arg Ala Asp Thr Gly 



gag tgg act cca ccg acc ggt att tgt gat ccg gat gag cag cct cat 307 

Glu Trp Thr Pro Pro Thr Gly lie Cys Asp Pro Asp Glu Gin Pro His 

55 60 65 

gtg act gcg gtg cgt gaa gtc aag gag gaa acc ggc ctt gat gtc age 355 

Val Thr Ala Val Arg Glu Val Lys Glu Glu Thr Gly Leu Asp Val Ser 



gtt gag gcg ttg ctt ggc gtg ggc gcg gtg ggg cct gtg acc tat caa 403 

Val Glu Ala Leu Leu Gly Val Gly Ala Val Gly Pro Val Thr Tyr Gin 

90 95 100 

aat ggt gat gtg gcg age tac atg gat acg acc atg cgt tgc gtt gtt 451 

Asn Gly Asp Val Ala Ser Tyr Met Asp Thr Thr Met Arg Cys Val Val 

105 110 115 

tct ggt gat tec gat gag cct cac gtc ggc gat gac gag aac gtg gat 499 

Ser Gly Asp Ser Asp Glu Pro His Val Gly Asp Asp Glu Asn Val Asp 

120 125 130 

gtt gca tgg ttc ccg att tct aag atg cct gtc act aat cag cgt ttc 547 

Val Ala Trp Phe Pro lie Ser Lys Met Pro Val Thr Asn Gin Arg Phe 

135 140 145 



cgc atg gtc ate get gat gcg gtg gca cag ttg aag cat ccg caa ggt 595 
Arg Met Val He Ala Asp Ala Val Ala Gin Leu Lys His Pro Gin Gly 
150 155 160 165 
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tat aag ccc cgc atg gga tat gag aaa agg aat gca cga tgagtattga 
Tyr Lys Pro Arg Met Gly Tyr Glu Lys Arg Asn Ala Arg 
170 175 

atttccgtta ggt 



<210> 66 
<211> 178 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 66 

Met Ala Val Pro Glu Phe He Val Ser Leu Arg Glu Lys Val Gly Gin 
15 10 15 

Asp Pro Leu Trp Leu Pro Ala Val Thr Ala Val Val He Arg Asp Val 
20 25 30 

Pro Pro Gly Ser Pro Phe His Val Val Pro Asp Val Leu Leu Val Lys 
35 40 45 

Arg Ala Asp Thr Gly Glu Trp Thr Pro Pro Thr Gly He Cys Asp Pro 
50 55 60 

Asp Glu Gin Pro His Val Thr Ala Val Arg Glu Val Lys Glu Glu Thr 



Gly Leu Asp Val Ser Val Glu Ala Leu Leu Gly Val Gly Ala Val Gly 

85 90 95 

Pro Val Thr Tyr Gin Asn Gly Asp Val Ala Ser Tyr Met Asp Thr Thr 

100 105 lib 

Met Arg Cys Val Val Ser Gly Asp Ser Asp Glu Pro His Val Gly Asp 
115 120 125 

Asp Glu Asn Val Asp Val Ala Trp Phe Pro He Ser Lys Met Pro Val 
130 135 140 

Thr Asn Gin Arg Phe Arg Met Val He Ala Asp Ala Val Ala Gin Leu 

145 150 155 160 

Lys His Pro Gin Gly Tyr Lys Pro Arg Met Gly Tyr Glu Lys Arg Asn 

165 170 175 



<210> 67 
<211> 741 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (718) 

<223> RXA02110 
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<400> 67 

gaaacacttc ccttagagtc aaagtgactg taagatagct caacagttaa agtcagattg 60 

accctaaggt ggtttcttgc ccgcttcacc tgaaatccag atg gcc gta tec acg 115 

Met Ala Val Ser Thr 



ate ate ttc gcg ctg cgc ccc ggc ccc cag gat etc ccc age ctg tgg 
He He Phe Ala Leu Arg Pro Gly Pro Gin Asp Leu Pro Ser Leu Trp 



gcc ccc ttc gtt ccg cgc acc cgc gaa cca cat tta aat aaa tgg gca 
Ala Pro Phe Val Pro Arg Thr Arg Glu Pro His Leu Asn Lys Trp Ala 



ctg ccc ggc ggt tgg ctg cca cca cat gaa gaa ctt gaa gat get get 259 

Leu Pro Gly Gly Trp Leu Pro Pro His Glu Glu Leu Glu Asp Ala Ala 

40 45 50 

gcc cgc aca etc gca gaa acc acc ggc ctg cac ccc age tat eta gaa 307 

Ala Arg Thr Leu Ala Glu Thr Thr Gly Leu His Pro Ser Tyr Leu Glu 



cag etc tac act ttc gga aaa gtc gac cgc tec cca acc gga cgc gtg 355 

Gin Leu Tyr Thr Phe Gly Lys Val Asp Arg Ser Pro Thr Gly Arg Val 

70 75 80 85 

ate tct gtg gtg tat tgg gca ctt gtc cga gcc gat gaa gcg ttg aaa 403 

lie Ser Val Val Tyr Trp Ala Leu Val Arg Ala Asp Glu Ala Leu Lys 
90 95 100 

gcc ate cca gga gaa aac gtc cag tgg ttt ccc gcc gat cat etc cct 451 

Ala lie Pro Gly Glu Asn Val Gin Trp Phe Pro Ala Asp His Leu Pro 
105 110 115 

gag ctg gca ttt gac cac aat aac ate gtc aaa tat gca eta gaa cga 499 

Glu Leu Ala Phe Asp His Asn Asn He Val Lys Tyr Ala Leu Glu Arg 
120 125 130 

ctt cgc acc aag gtg gaa tac tec gaa ate gcc cac tec ttc etc gga 547 

Leu Arg Thr Lys Val Glu Tyr Ser Glu He Ala His Ser Phe Leu Gly 

135 140 145 

gaa acc ttc acc ate gcc cag ctt cga tec gtg cat gag gca gtc ctt 595 

Glu Thr Phe Thr He Ala Gin Leu Arg Ser Val His Glu Ala Val Leu 

150 155 160 165 

gga cac aaa etc gat gcc gcc aac ttc cga aga tec gtg gcc acc teg 643 

Gly His Lys Leu Asp Ala Ala Asn Phe Arg Arg Ser Val Ala Thr Ser 
170 175 180 

ccc gat ctg ate gac acc ggc gaa gtg ctt gcg gga aca ccg cac cgc 691 

Pro Asp Leu He Asp Thr Gly Glu Val Leu Ala Gly Thr Pro His Arg 
185 190 195 

cca ccc aaa ctg ttc aga ttc caa aga taaattctga cgctcattcc 738 

Pro Pro Lys Leu Phe Arg Phe Gin Arg 
200 205 



age 



741 
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<210> 68 
<211> 206 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 68 

Met Ala Val Ser Thr He He Phe Ala Leu Arg Pro Gly Pro Gin Asp 
15 10 15 

Leu Pro Ser Leu Trp Ala Pro Phe Val Pro Arg Thr Arg Glu Pro His 
20 25 30 

Leu Asn Lys Trp Ala Leu Pro Gly Gly Trp Leu Pro Pro His Glu Glu 
35 40 45 

Leu Glu Asp Ala Ala Ala Arg Thr Leu Ala Glu Thr Thr Gly Leu His 
50 55 60 

Pro Ser Tyr Leu Glu Gin Leu Tyr Thr Phe Gly Lys Val Asp Arg Ser 
65 70 75 80 

Pro Thr Gly Arg Val He Ser Val Val Tyr Trp Ala Leu Val Arg Ala 
85 90 95 

Asp Glu Ala Leu Lys Ala He Pro Gly Glu Asn Val Gin Trp Phe Pro 
100 105 110 

Ala Asp His Leu Pro Glu Leu Ala Pne Asp His Asn Asn He Val Lys 
115 120 125 

Tyr Ala Leu Glu Arg Leu Arg Thr Lys Val Glu Tyr Ser Glu He Ala 
130 135 140 

His Ser Phe Leu Gly Glu Thr Phe Thr lie Ala Gin Leu Arg Ser Val 
145 150 155 160 

His Glu Ala Val Leu Gly His Lys Leu Asp Ala Ala Asn Phe Arg Arg 
165 170 175 

Ser Val Ala Thr Ser Pro Asp Leu He Asp Thr Gly Glu Val Leu Ala 
180 185 190 

Gly Thr Pro His Arg Pro Pro Lys Leu Phe Arg Phe Gin Arg 
195 200 205 



<210> 69 
<211> 522 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (499) 

<223> RXA02290 

<400> 69 

tgaacttgta atctgcgctg atgaaaagtc acggccccgc tgggcatcta gaagtgagct 60 



gtgttgggag tatttcgaca atgagtgggg cagacctccg gtg gat etc aat get lib 
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Val Asp Leu Asn Ala 
1 5 

ctt ttt gag ate ttg acg ttg gta gtt ttc caa gtg ggt gtc acc tgg 163 
Leu Phe Glu He Leu Thr Leu Val Val Phe Gin Val Gly Val Thr Trp 



cat get gtg ctg tec aaa egg gaa ggg ttc cgt caa gca ttc gee caa 211 
His Ala Val Leu Ser Lys Arg Glu Gly Phe Arg Gin Ala Phe Ala Gin 
25 30 35 

ttc gat gtt gca aaa gta gec gec ttc aat gag gac gac gtg gaa cgc 259 
Phe Asp Val Ala Lys Val Ala Ala Phe Asn Glu Asp Asp Val Glu Arg 
40 45 50 

eta ctt gat gat eta cag att ttt aga aac cga aga aaa ate aac get 307 
Leu Leu Asp Asp Leu Gin He Phe Arg Asn Arg Arg Lys He Asn Ala 



gec ate acc aat gee aaa gcg ttg ctg gag tta aac gat gaa aca ggc 
Ala He Thr Asn Ala Lys Ala Leu Leu Glu Leu Asn Asp Glu Thr Gly 



355 



acc ttt gac tea att att gec gac cac tea act gac gec aca gec atg 403 

Thr Phe Asp Ser He He Ala Asp His Ser Thr Asp Ala Thr Ala Met 

90 95 100 

gtg aag cat etc aaa gec ttg ggc ttt acc cat ate gga ctg acc tec 451 

Val Lys His Leu Lys Ala Leu Gly Phe Thr His He Gly Leu Thr Ser 

105 110 115 

ttg age ate etc cag cag gec att ggg gtc aca gag ctg aag get gec 499 

Leu Ser He Leu Gin Gin Ala He Gly Val Thr Glu Leu Lys Ala Ala 
120 125 130 

taagatataa ctccgatgac aac 522 



<210> 70 
<211> 133 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 70 

Val Asp Leu Asn Ala Leu Phe Glu He Leu Thr Leu Val Val Phe Gin 
15 10 15 

Val Gly Val Thr Trp His Ala Val Leu Ser Lys Arg Glu Gly Phe Arg 
20 25 30 

Gin Ala Phe Ala Gin Phe Asp Val Ala Lys Val Ala Ala Phe Asn Glu 
35 40 45 

Asp Asp Val Glu Arg Leu Leu Asp Asp Leu Gin He Phe Arg Asn Arg 
50 55 60 

Arg Lys He Asn Ala Ala He Thr Asn Ala Lys Ala Leu Leu Glu Leu 
65 70 75 80 



Asn Asp Glu Thr Gly Thr Phe Asp Ser He He Ala Asp His Ser Thr 
85 90 95 
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Asp Ala Thr Ala Met Val Lys His Leu Lys Ala Leu Gly Phe Thr His 
100 105 110 

lie Gly Leu Thr Ser Leu Ser lie Leu Gin Gin Ala lie Gly Val Thr 
115 120 125 

Glu Leu Lys Ala Ala 
130 



<210> 71 
<211> 711 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) .. (688) 

<223> RXA02557 



<400> 71 

cacaaattga aatgatgctc agggaacaat tgcgcaaggc tggtcggttg cctaaaaata 60 

ttggggatat cccgagaccc ggccgcccca aggagaatcc atg agt tea tta ate 11! 

Met Ser Ser Leu lie 
1 5 



gtt ggc acg gac ggc etc agt cgc ccg agt tgg get gcg caa gat ccc 
Val Gly Thr Asp Gly Leu Ser Arg Pro Ser Trp Ala Ala Gin Asp Pro 



ctg atg cgc gat tat tac gac acc gag tgg gga atg ccg att cgc gat 
Leu Met Arg Asp Tyr Tyr Asp Thr Glu Trp Gly Met Pro lie Arg Asp 



gaa cag gga tta ttc gaa aga gtt agt ctg gaa get ttt caa tec ggg 
Glu Gin Gly Leu Phe Glu Arg Val Ser Leu Glu Ala Phe Gin Ser Gly 



ctg tec tgg gcg acg att ttg cgc aag cgc gat agt ttc cgc gca get 307 
Leu Ser Trp Ala Thr lie Leu Arg Lys Arg Asp Ser Phe Arg Ala Ala 
55 60 65 



ttc tct cag ttt gat ccg gaa tta gtc gca aaa ttc acc gat get gac 355 
Phe Ser Gin Phe Asp Pro Glu Leu Val Ala Lys Phe Thr Asp Ala Asp 
70 75 80 85 



ate gaa cgc etc atg gag gac gee ggc ate gtg cgc aac aaa cgt aaa 
lie Glu Arg Leu Met Glu Asp Ala Gly lie Val Arg Asn Lys Arg Lys 
90 95 100 



att ttg gec acc att aac aac gee aaa gee acc ctt caa ttg cgt gag 451 
He Leu Ala Thr He Asn Asn Ala Lys Ala Thr Leu Gin Leu Arg Glu 
105 110 115 



aag ggt ggc ttg gtg gaa ttt gta tgg ggt ttc aaa ccg att gat acc 499 
Lys Gly Gly Leu Val Glu Phe Val Trp Gly Phe Lys Pro lie Asp Thr 
120 125 130 



cca cag ccg gag acc ctg gag gag att ccg acg cag teg ccg gag tea 



547 
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Pro Gin Pro Glu Thr Leu Glu Glu lie Pro Thr Gin Ser Pro Glu Ser 
135 140 145 

gtt gca ctg tct aag gcg ctg aag aag gaa ggt ttt tec ttc gtt ggt 595 
Val Ala Leu Ser Lys Ala Leu Lys Lys Glu Gly Phe Ser Phe Val Gly 
150 155 160 165 

ccc acg acg atg ttt gec ctt atg gaa gec ata gga ate gtc gac acc 643 
Pro Thr Thr Met Phe Ala Leu Met Glu Ala He Gly He Val Asp Thr 
170 175 180 

cat ttg gtg ggc age cat cgc cgc gga agt tct ggg gtg tgg get 688 
His Leu Val Gly Ser His Arg Arg Gly Ser Ser Gly Val Trp Ala 
185 190 195 

taggaaatca gecagtegtt tgg 711 



<210> 72 
<211> 196 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 72 

Met Ser Ser Leu He Val Gly Thr Asp Gly Leu Ser Arg Pro Ser Trp 



Ala Ala Gin Asp Pro Leu Met Arg Asp Tyr Tyr Asp Thr Glu Trp Gly 

20 25 30 

Met Pro He Arg Asp Glu Gin Gly Leu Phe Glu Arg Val Ser Leu Glu 

35 40 45 

Ala Phe Gin Ser Gly Leu Ser Trp Ala Thr He Leu Arg Lys Arg Asp 

50 55 60 

Ser Phe Arg Ala Ala Phe Ser Gin Phe Asp Pro Glu Leu Val Ala Lys 

65 70 75 80 

Phe Thr Asp Ala Asp He Glu Arg Leu Met Glu Asp Ala Gly He Val 



Arg Asn Lys Arg Lys lie Leu Ala Thr He Asn Asn Ala Lys Ala Thr 

100 105 110 

Leu Gin Leu Arg Glu Lys Gly Gly Leu Val Glu Phe Val Trp Gly Phe 

115 120 125 

Lys Pro He Asp Thr Pro Gin Pro Glu Thr Leu Glu Glu He Pro Thr 

130 135 140 

Gin Ser Pro Glu Ser Val Ala Leu Ser Lys Ala Leu Lys Lys Glu Gly 

145 150 155 160 

Phe Ser Phe Val Gly Pro Thr Thr Met Phe Ala Leu Met Glu Ala He 
165 170 175 

Gly He Val Asp Thr His Leu Val Gly Ser His Arg Arg Gly Ser Ser 

180 185 190 



Gly Val Trp Ala 
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195 



<210> 73 
<211> 110 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (87) 
<223> RXA02130 

<400> 73 

atg acc tec gac ctg caa tec agg cga 
Met Thr Ser Asp Leu Gin Ser Arg Arg 
1 5 

etc gtg cgc gaa gac gga cga gaa ggc 
Leu Val Arg Glu Asp Gly Arg Glu Gly 
20 25 

caagegttae gac 



cgc etc gga ctg act gec acc 48 
Arg Leu Gly Leu Thr Ala Thr 
10 15 

gat gtc tea gee tgatcggccc 97 
Asp Val Ser Ala 



110 



<210> 74 
<211> 29 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 74 

Met Thr Ser Asp Leu Gin Ser Arg Arg Arg Leu Gly Leu Thr Ala Thr 
15 10 15 

Leu Val Arg Glu Asp Gly Arg Glu Gly Asp Val Ser Ala 
20 25 



<210> 75 
<211> 2472 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2449) 

<223> RXA02742 

<400> 75 

gtatcggtaa aaggcccaat caaggattct tggttgggtc tttttccatg ettttcatge 60 

ttcgaacagt ccagaatagc cctgacctag acttagagct atg tec gaa caa aga 11! 

Met Ser Glu Gin Arg 
1 5 

etc gat cag ctt gag cga egg ctt tct gaa ctg gaa egg gag ate gee 16 
Leu Asp Gin Leu Glu Arg Arg Leu Ser Glu Leu Glu Arg Glu lie Ala 
10 15 20 

gcg att cgt cag gag ate cgc cag gaa cgc eta gtg ctt ccg gaa ccg 21 
Ala lie Arg Gin Glu He Arg Gin Glu Arg Leu Val Leu Pro Glu Pro 
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gaa cct gtg aaa gtt gat aca gtc ate gec acc gaa gcg acc gga gtc 
Glu Pro Val Lys Val Asp Thr Val He Ala Thr Glu Ala Thr Gly Val 



aat gca teg teg ggt ccg gag gcg aag ate get ttg ttc atg gag agg 
Asn Ala Ser Ser Gly Pro Glu Ala Lys He Ala Leu Phe Met Glu Arg 
55 60 65 

ttt agt ggt cgc cac gat gtg tat gcg egg cgc tgg acc age aga aaa 
Phe Ser Gly Arg His Asp Val Tyr Ala Arg Arg Trp Thr Ser Arg Lys 
70 75 80 85 

acg ggc aaa agt gga tgg teg ccg get act cgc cag ggt ttt tac tea 
Thr Gly Lys Ser Gly Trp Ser Pro Ala Thr Arg Gin Gly Phe Tyr Ser 
90 95 100 

aaa gac acc aca ccg aag gac tat etc ccc ttc acc gtt gac acc gtc 
Lys Asp Thr Thr Pro Lys Asp Tyr Leu Pro Phe Thr Val Asp Thr Val 
105 110 115 

aat gcg cat ctg cgc egg ggc ggc gac cat ate ggt etc tat gtg atg 
Asn Ala His Leu Arg Arg Gly Gly Asp His He Gly Leu Tyr Val Met 
120 125 130 

gtc ccc ate gac acg tgc aaa ctt etc gee tgc gat ttc gac gat ggc 
Val Pro He Asp Thr Cys Lys Leu Leu Ala Cys Asp Phe Asp Asp Gly 
135 140 145 

acc tgg aag caa gat gcg gee get ttc gtg tea gee tgc acc gac cac 
Thr Trp Lys Gin Asp Ala Ala Ala Phe Val Ser Ala Cys Thr Asp His 
150 155 160 165 

gga ate gat gcg ttg get gaa att tct cga tec gac gac ggc gee ccc 
Gly He Asp Ala Leu Ala Glu He Ser Arg Ser Asp Asp Gly Ala Pro 
170 175 180 

gtg tgg ata ttt ttc gat acc cca ate tec gcg atg ctg get egg cgc 
Val Trp He Phe Phe Asp Thr Pro He Ser Ala Met Leu Ala Arg Arg 
185 190 195 

era ggt ttt gee atg etc cgc caa gee atg aac tec cgc cct gac atg 
Leu Gly Phe Ala Met Leu Arg Gin Ala Met Asn Ser Arg Pro Asp Met 
200 205 210 

gat atg tct tct tat gat cgc ttc ttc cct get caa gac acc ate gca 
Asp Met Ser Ser Tyr Asp Arg Phe Phe Pro Ala Gin Asp Thr He Ala 
215 220 225 

acg cgc gca aac gga age gca egg ctg gga aat ttg ate gcg ctg ccc 
Thr Arg Ala Asn Gly Ser Ala Arg Leu Gly Asn Leu He Ala Leu Pro 
230 235 240 245 

etc aac ggc gac tgt cga gee cgc aac acc gec gtc ttc gec gat teg 
Leu Asn Gly Asp Cys Arg Ala Arg Asn Thr Ala Val Phe Ala Asp Ser 
250 255 260 

gaa acg tgg gtt ccc ttc gaa gat cct ttc gca gcg etc gcg gec ate 
Glu Thr Trp Val Pro Phe Glu Asp Pro Phe Ala Ala Leu Ala Ala He 
265 270 275 
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acg cca eta gec acc gaa aaa ate gag cag ate ctt gee acc acg cag 
Thr Pro Leu Ala Thr Glu Lys He Glu Gin He Leu Ala Thr Thr Gin 
280 285 290 

gaa aaa ttt ggc ccc gaa ccc gaa cac ate aaa cgc ccc acc cgc gec 
Glu Lys Phe Gly Pro Glu Pro Glu His He Lys Arg Pro Thr Arg Ala 
295 300 305 

gaa etc aaa cag gtt aaa gec aac ggc gaa acc ate aaa etc acc ate 
Glu Leu Lys Gin Val Lys Ala Asn Gly Glu Thr He Lys Leu Thr He 
310 315 320 325 

acc aac gag ctg age gtc ccc acc gaa agg tta ccc gcg gec gtc ate 
Thr Asn Glu Leu Ser Val Pro Thr Glu Arg Leu Pro Ala Ala Val He 
330 335 340 

gcg gag att aaa cac egg gcg gta ate cca aac cct gag ttt tat cgt 
Ala Glu He Lys His Arg Ala Val He Pro Asn Pro Glu Phe Tyr Arg 
345 350 355 

cga caa gcg caa aga ttt teg acc ttc ggc gtg ccg cgc ate gtc ate 
Arg Gin Ala Gin Arg Phe Ser Thr Phe Gly Val Pro Arg He Val He 
360 365 370 

cgc ttc gee cag gee gag cag cgc ttg ctg etc cca cgc ggg ctt gtc 
Arg Phe Ala Gin Ala Glu Gin Arg Leu Leu Leu Pro Arg Gly Leu Val 
375 380 385 

gac gac acc etc egg ate etc acc etc gec ggg tac aaa gtc age gtc 
Asp Asp Thr Leu Arg He Leu Thr Leu Ala Gly Tyr Lys Val Ser Val 
390 395 400 405 

ate tgg cct egg caa act egg aaa acc ate gac gcg tct ttc gag ggc 
He Trp Pro Arg Gin Thr Arg Lys Thr He Asp Ala Ser Phe Glu Gly 
410 415 420 

gaa ttg cga tec atg caa caa gag gga ate gac teg etc aaa ggc caa 
Glu Leu Arg Ser Met Gin Gin Glu Gly He Asp Ser Leu Lys Gly Gin 
425 430 435 

cgc acc ggc gta ttg gta gca ccg ccg ggc get gga aaa aca gtg atg 
Arg Thr Gly Val Leu Val Ala Pro Pro Gly Ala Gly Lys Thr Val Met 
440 445 450 

gec tgt gca etc ate gcg aac aga aaa ate ccc acc gca gtg ata gtc 
Ala Cys Ala Leu He Ala Asn Arg Lys He Pro Thr Ala Val He Val 
455 460 465 

aac cgt gca gaa ttg att tec caa tgg egg gat cgt etc gcg caa tac 
Asn Arg Ala Glu Leu He Ser Gin Trp Arg Asp Arg Leu Ala Gin Tyr 
470 475 480 485 

ctg age ate gac gca gac tec ate gga cag ate ggc gcg ggc cga cgc 
Leu Ser He Asp Ala Asp Ser He Gly Gin He Gly Ala Gly Arg Arg 
490 495 500 



aaa acc acc gga att ate gat etc ate acc gtc caa tec ttg age cgt 
Lys Thr Thr Gly He He Asp Leu He Thr Val Gin Ser Leu Ser Arg 
505 510 515 
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aaa gat tec gat ccg aaa att ttg gaa caa tac ggc caa ate ate gtc 
Lys Asp Ser Asp Pro Lys lie Leu Glu Gin Tyr Gly Gin He He Val 
520 525 530 

gac gag tgc cac aac ate gca gee cca ggc gee gaa gec gca ttg aac 
Asp Glu Cys His Asn He Ala Ala Pro Gly Ala Glu Ala Ala Leu Asn 
535 540 545 

cag gtc aag gec ccc tac tgg ctg ggt eta ace gee acg ccg ttt cgt 
Gin Val Lys Ala Pro Tyr Trp Leu Gly Leu Thr Ala Thr Pro Phe Arg 
550 555 560 565 

tea gac cac atg gat gaa ate ate acc atg cag tgc ggt cct gtg cgc 
Ser Asp His Met Asp Glu He He Thr Met Gin Cys Gly Pro Val Arg 
570 575 580 

cac cgc atg gaa gtg gca aca gac aat gaa cag cgc ttg att cac ate 
His Arg Met Glu Val Ala Thr Asp Asn Glu Gin Arg Leu He His He 
585 590 595 

cac gaa acc tct ttc gac tct gag gaa acc acc gaa ate cag gat etc 
His Glu Thr Ser Phe Asp Ser Glu Glu Thr Thr Glu He Gin Asp Leu 
600 605 610 

tac aat gag etc gcg- gtc gat tct gee cga aat gcg caa ate act gee 
Tyr Asn Glu Leu Ala Val Asp Ser Ala Arg Asn Ala Gin He Thr Ala 
615 620 625 

gaa gtg cac aaa gcg ctt gaa get ggc gac cga tgt eta gtt ttg gtc 
Glu Val His Lys Ala Leu Glu Ala Gly Asp Arg Cys Leu Val Leu Val 
630 635 640 645 

aac cga att gca gec ctt gaa gca ctg acc age agt att acc gaa tct 
Asn Arg He Ala Ala Leu Glu Ala Leu Thr Ser Ser He Thr Glu Ser 
650 655 660 

ggc gat cac act gtc tta gtg atg cat ggc cgc caa acc caa gag gag 
Gly Asp His Thr Val Leu Val Met His Gly Arg Gin Thr Gin Glu Glu 
665 670 675 

cga gtt cac ctt cgt gcg caa ctt gec tea ttg agt gaa aag cag gat 
Arg Val His Leu Arg Ala Gin Leu Ala Ser Leu Ser Glu Lys Gin Asp 
680 685 690 

ccg ttt gta ctg gtc gcg atg aat aaa gtc gec ggc gaa ggc ctt gac 
Pro Phe Val Leu Val Ala Met Asn Lys Val Ala Gly Glu Gly Leu Asp 
695 700 705 

ate ccc age etc aac acg ctg ttt ttg gca gcg ccg gtg tec ttc aag 
He Pro Ser Leu Asn Thr Leu Phe Leu Ala Ala Pro Val Ser Phe Lys 
710 715 720 725 

ggg ctg gtg att cag caa ate ggc cga gtt act cgc gca acc ggt gat 
Gly Leu Val He Gin Gin He Gly Arg Val Thr Arg Ala Thr Gly Asp 
730 735 740 

caa aac get cct ccg gtg act gec acg gtc cat gat ttt gtt gat tec 
Gin Asn Ala Pro Pro Val Thr Ala Thr Val His Asp Phe Val Asp Ser 
745 750 755 



aag att ccg aca etc aaa cgc atg cac ggt cgc cga ttg egg get atg 
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Lys He Pro Thr Leu Lys Arg Met His Gly Arg Arg Leu Arg Ala Met 

760 765 770 

caa aag gaa gga ttc get gtt teg gag cct tgaggaggac cagaccaaac 24 69 

Gin Lys Glu Gly Phe Ala Val Ser Glu Pro 

775 780 



<210> 76 
<211> 783 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 76 

Met Ser Glu Gin Arg Leu Asp Gin Leu Glu Arg Arg Leu Ser Glu Leu 
15 10 15 

Glu Arg Glu He Ala Ala He Arg Gin Glu He Arg Gin Glu Arg Leu 
20 25 30 

Val Leu Pro Glu Pro Glu Pro Val Lys Val Asp Thr Val He Ala Thr 
35 40 45 

Glu Ala Thr Gly Val Asn Ala Ser Ser Gly Pro Glu Ala Lys He Ala 
50 55 60 

Leu Phe Met Glu Arg Phe Ser Gly Arg His Asp Val Tyr Ala Arg Arg 
65 70 75 80 

Trp Thr Ser Arg Lys Thr Gly Lys Ser Gly Trp Ser Pro Ala Thr Arg 
85 90 95 

Gin Gly Phe Tyr Ser Lys Asp Thr Thr Pro Lys Asp Tyr Leu Pro Phe 
100 105 110 

Thr Val Asp Thr Val Asn Ala His Leu Arg Arg Gly Gly Asp His He 
115 120 125 

Gly Leu Tyr Val Met Val Pro He Asp Thr Cys Lys Leu Leu Ala Cys 
130 135 140 

Asp Phe Asp Asp Gly Thr Trp Lys Gin Asp Ala Ala Ala Phe Val Ser 
145 150 155 160 

Ala Cys Thr Asp His Gly He Asp Ala Leu Ala Glu He Ser Arg Ser 
165 170 175 

Asp Asp Gly Ala Pro Val Trp He Phe Phe Asp Thr Pro He Ser Ala 
180 185 190 

Met Leu Ala Arg Arg Leu Gly Phe Ala Met Leu Arg Gin Ala Met Asn 
195 200 205 

Ser Arg Pro Asp Met Asp Met Ser Ser Tyr Asp Arg Phe Phe Pro Ala 
210 215 220 



Gin Asp Thr He Ala Thr Arg Ala Asn Gly Ser Ala Arg Leu Gly Asn 
225 230 235 240 
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Leu lie Ala Leu Pro Leu Asn Gly Asp Cys Arg Ala Arg Asn Thr Ala 
245 250 255 

Val Phe Ala Asp Ser Glu Thr Trp Val Pro Phe Glu Asp Pro Phe Ala 
260 265 270 

Ala Leu Ala Ala lie Thr Pro Leu Ala Thr Glu Lys lie Glu Gin lie 
275 280 285 

Leu Ala Thr Thr Gin Glu Lys Phe Gly Pro Glu Pro Glu His He Lys 
290 295 * 300 

Arg Pro Thr Arg Ala Glu Leu Lys Gin Val Lys Ala Asn Gly Glu Thr 
305 310 315 320 

He Lys Leu Thr He Thr Asn Glu Leu Ser Val Pro Thr Glu Arg Leu 
325 330 335 

Pro Ala Ala Val He Ala Glu He Lys His Arg Ala Val He Pro Asn 
340 345 350 

Pro Glu Phe Tyr Arg Arg Gin Ala Gin Arg Phe Ser Thr Phe Gly Val 
355 ~ " 360 ' 365 

Pro Arg He Val He Arg Phe Ala Gin Ala Glu Gin Arg Leu Leu Leu 
370 375 380 

Pro Arg Gly Leu Val Asp Asp Thr Leu Arg He Leu Thr Leu Ala Gly 
385 390 395 400 

Tyr Lys Val Ser Val He Trp Pro Arg Gin Thr Arg Lys Thr He Asp 
405 410 415 

Ala Ser Phe Glu Gly Glu Leu Arg Ser Met Gin Gin Glu Gly He Asp 
420 425 430 

Ser Leu Lys Gly Gin Arg Thr Gly Val Leu Val Ala Pro Pro Gly Ala 
435 ~ 440 445 

Gly Lys Thr Val Met Ala Cys Ala Leu He Ala Asn Arg Lys He Pro 
450 455 460 

Thr Ala Val He Val Asn Arg Ala Glu Leu He Ser Gin Trp Arg Asp 
465 470 475 480 

Arg Leu Ala Gin Tyr Leu Ser lie Asp Ala Asp Ser He Gly Gin He 
485 490 495 

Gly Ala Gly Arg Arg Lys Thr Thr Gly He He Asp Leu He Thr Val 
500 505 510 

Gin Ser Leu Ser Arg Lys Asp Ser Asp Pro Lys He Leu Glu Gin Tyr 
515 520 " ' 525 

Gly Gin He He Val Asp Glu Cys His Asn lie Ala Ala Pro Gly Ala 
530 535 540 

Glu Ala Ala Leu Asn Gin Val Lys Ala Pro Tyr Trp Leu Gly Leu Thr 
545 550 555 560 



Ala Thr Pro Phe Arg Ser Asp His Met Asp Glu He He Thr Met Gin 
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565 570 575 

Cys Gly Pro Val Arg His Arg Met Glu Val Ala Thr Asp Asn Glu Gin 
580 585 590 

Arg Leu He His He His Glu Thr Ser Phe Asp Ser Glu Glu Thr Thr 
595 600 605 

Glu He Gin Asp Leu Tyr Asn Glu Leu Ala Val Asp Ser Ala Arg Asn 
610 615 620 

Ala Gin He Thr Ala Glu Val His Lys Ala Leu Glu Ala Gly Asp Arg 
625 630 635 640 

Cys Leu Val Leu Val Asn Arg He Ala Ala Leu Glu Ala Leu Thr Ser 
645 650 655 

Ser He Thr Glu Ser Gly Asp His Thr Val Leu Val Met His Gly Arg 
660 665 670 

Gin Thr Gin Glu Glu Arg Val His Leu Arg Ala Gin Leu Ala Ser Leu 
675 680 685 

Ser Glu Lys Gin Asp Pro Phe Val Leu Val Ala Met Asn Lys Val Ala 
690 695 700 

Gly Glu Gly Leu Asp He Pro Ser Leu Asn Thr Leu Phe Leu Ala Ala 
705 710 715 720 

Pro Val Ser Phe Lys Gly Leu Val He Gin Gin He Gly Arg Val Thr 
725 730 735 

Arg Ala Thr Gly Asp Gin Asn Ala Pro Pro Val Thr Ala Thr Val His 
740 745 750 

Asp Phe Val Asp Ser Lys He Pro Thr Leu Lys Arg Met His Gly Arg 
755 760 765 

Arg Leu Arg Ala Met Gin Lys Glu Gly Phe Ala Val Ser Glu Pro 
770 775 780 



<210> 77 
<211> 1812 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1789) 
<223> RXA02445 

<400> 77 

tgtataaagt gacgctctca gtgtagaaac tgagggtctc agtgaagtag actgacaggg 60 

atacctaata cgtttaatag attgtggggc actcgccacc gtg gaa cca ttc gaa 11. 

Val Glu Pro Phe Glu 
1 5 

tta gag aaa gac ctt gag cgr ctt agg aaa aac gga aaa gac gat gaa 16 
Leu Glu Lys Asp Leu Glu Arg Leu Arg Lys Asn Gly Lys Asp Asp Glu 
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acc gta gaa gtg aaa tct tgg ggt egg tta cct tta age aaa gga tea 
Thr Val Glu Val Lys Ser Trp Gly Arg Leu Pro Leu Ser Lys Gly Ser 



aaa age ttc tgg gaa tea tta age gca ttc gca aac ace aac ggt gga 
Lys Ser Phe Trp Glu Ser Leu Ser Ala Phe Ala Asn Thr Asn Gly Gly 



tac ate eta ttg ggg eta age gaa cca gat ttc act cca gtt gaa gga 
Tyr lie Leu Leu Gly Leu Ser Glu Pro Asp Phe Thr Pro Val Glu Gly 



ttt gat tea cag gcg agt ate cag ttc att cgt gca ggt tta aat cca 
Phe Asp Ser Gin Ala Ser lie Gin Phe lie Arg Ala Gly Leu Asn Pro 



caa gat cgc gac gee caa aaa gtg gaa cca gtg ccc cat cat gaa att 403 

Gin Asp Arg Asp Ala Gin Lys Val Glu Pro Val Pro His His Glu lie 

90 95 100 

cat gaa atg act gtt gat ggt get gaa gtt gtt tta gtt tea gtc tea 451 

His Glu Met Thr Val Asp Gly Ala Glu Val Val Leu Val Ser Val Ser 

105 110 115 

ccg ttg tea gtg aac ggg ccc tgt tat tat ctt ccc gtc gga ate act 499 

Pro Leu Ser Val Asn Gly Pro Cys Tyr Tyr Leu Pro Val Gly lie Thr 

120 125 130 

aat ggc age ttc aaa cgc gtt ggc gat gaa gac egg aag etc agt cat 547 

Asn Gly Ser Phe Lys Arg Val Gly Asp Glu Asp Arg Lys Leu Ser His 

135 140 145 

ctt gaa att tac gag etc caa aat agg ttt gtt caa ace aaa aca gat 595 

Leu Glu lie Tyr Glu Leu Gin Asn Arg Phe Val Gin Thr Lys Thr Asp 

150 155 160 165 

aga aat cca gtt cca gat tea age att gac gat etc aac aat cag etc 643 

Arg Asn Pro Val Pro Asp Ser Ser lie Asp Asp Leu Asn Asn Gin Leu 

170 175 180 

gcg gcg tea ttt aag cag cgc eta att gag tea aat agt cgc tec ctt 691 

Ala Ala Ser Phe Lys Gin Arg Leu lie Glu Ser Asn Ser Arg Ser Leu 

185 190 195 

gga aca gac gat aac tgg tta ctg cgc aaa aat ate act aca tea aag 739 

Gly Thr Asp Asp Asn Trp Leu Leu Arg Lys Asn lie Thr Thr Ser Lys 

200 205 210 

gga gaa ctg acg att get ggc tta ctg get etc gga age tat cct caa 787 

Gly Glu Leu Thr lie Ala Gly Leu Leu Ala Leu Gly Ser Tyr Pro Gin 

215 220 225 

cag ttt ttc ccc cga gtg ate att gat gtt gee gta cat cca ggt ctg 835 

Gin Phe Phe Pro Arg Val lie lie Asp Val Ala Val His Pro Gly Leu 

230 235 240 245 

cat aag tea cca ate ggt ace tea att cgt ttt gaa gac cga aaa ate 883 

His Lys Ser Pro lie Gly Thr Ser lie Arg Phe Glu Asp Arg Lys lie 

250 255 260 
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tgc gag gga aat ctt etc gag atg gtt caa gag get atg tct gec ate 

Cys Glu Gly Asn Leu Leu Glu Met Val Gin Glu Ala Met Ser Ala He 

265 270 275 

aaa cga aac eta cgt gta cgc cgc gtc gtt gaa gga etc tea ggt aaa 

Lys Arg Asn Leu Arg Val Arg Arg Val Val Glu Gly Leu Ser Gly Lys 

280 285 290 

gat gtt eta gaa ate cca gaa gaa gtt ttg aga gag get eta gca aac 

Asp Val Leu Glu He Pro Glu Glu Val Leu Arg Glu Ala Leu Ala Asn 

295 300 305 

gee gta ctt cac cgt gat tat tct gag eta get caa aat gaa gca att 

Ala Val Leu His Arg Asp Tyr Ser Glu Leu Ala Gin Asn Glu Ala He 

310 315 320 325 

cat gta gac ate tat aag gat cga gtt gag ate acg agt cca ggt gga 

His Val Asp He Tyr Lys Asp Arg Val Glu He Thr Ser Pro Gly Gly 

330 335 340 

tta ccc aat ggt aaa cgc cca gag tea ata ctg gac gga tac tct gaa 

Leu Pro Asn Gly Lys Arg Pro Glu Ser He Leu Asp Gly Tyr Ser Glu 

345 350 355 

cca aga aat cgt gtg ctt tea aga ate eta atg gat att cca tgg aca 

Pro Arg Asn Arg Val Leu Ser Arg He Leu Met Asp He Pro Trp Thr 

360 365 370 

cat gaa gta caa gga gta ctt get gaa age aac ggt act ggc gtt ccc 

His Glu Val Gin Gly Val Leu Ala Glu Ser Asn Gly Thr Gly Val Pro 

375 380 385 

cga atg ttc aat ttg atg cgt gaa gcg gga ctt ccg gta ccg aat ttt 

Arg Met Phe Asn Leu Met Arg Glu Ala Gly Leu Pro Val Pro Asn Phe 

390 395 400 405 

aag att gat att tct age gtc act gtc gaa etc age cgt cac ggt ctt 

Lys He Asp He Ser Ser Val Thr Val Glu Leu Ser Arg His Gly Leu 

410 415 420 

eta gat gec caa aca agt gaa tgg ctt gta gaa aaa etc gga tea gat 

Leu Asp Ala Gin Thr Ser Glu Trp Leu Val Glu Lys Leu Gly Ser Asp 

425 430 435 

ttt tct aac aca caa ggc att get ctt gtt etc gca aaa gaa ctt gga 

Phe Ser Asn Thr Gin Gly He Ala Leu Val Leu Ala Lys Glu Leu Gly 

440 445 450 

gcg gta acg tct cga gat etc cgc aat caa act ggt cat gat tea gaa 

Ala Val Thr Ser Arg Asp Leu Arg Asn Gin Thr Gly His Asp Ser Glu 

455 460 465 

gac atg cgc age tta ctt gac get ttg gtt gat egg ggc gtt eta aac 

Asp Met Arg Ser Leu Leu Asp Ala Leu Val Asp Arg Gly Val Leu Asn 

470 475 480 485 

caa aac tta cag aac caa tat cag ctt gcg aca teg tct gtg aat gta 

Gin Asn Leu Gin Asn Gin Tyr Gin Leu Ala Thr Ser Ser Val Asn Val 

490 495 500 
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act caa age gaa caa gaa gtc tta gat gca ate aat aaa aca act cct 1651 

Thr Gin Ser Glu Gin Glu Val Leu Asp Ala lie Asn Lys Thr Thr Pro 

505 510 515 

gtc aca att cga gaa att gee aca aaa aca ggg aaa act gca teg tct 1699 

Val Thr He Arg Glu He Ala Thr Lys Thr Gly Lys Thr Ala Ser Ser 

520 525 530 

ctt egg ccg ctg ctt cgt ggc ctt gtt gaa gca ggt ctt gtg gtt gca 1747 

Leu Arg Pro Leu Leu Arg Gly Leu Val Glu Ala Gly Leu Val Val Ala 

535 540 545 

act get cca cca tea age cgc aac cga gcg tac ttg aag get 1789 

Thr Ala Pro Pro Ser Ser Arg Asn Arg Ala Tyr Leu Lys Ala 

550 555 560 

tgacccacca acgaacrcac egg 1812 



<2'10> 78 
<211> 563 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 78 

Val Glu Pro Phe Glu Leu Glu Lys Asp Leu Glu Arg Leu Arg Lys Asn 
15 10 15 

Gly Lys Asp Asp Glu Thr Val Glu Val Lys Ser Trp Gly Arg Leu Pro 
20 25 30 

Leu Ser Lys Gly Ser Lys Ser Phe Trp Glu Ser Leu Ser Ala Phe Ala 
35 40 45 

Asn Thr Asn Gly Gly Tyr He Leu Leu Gly Leu Ser Glu Pro Asp Phe 
50 55 60 

Thr Pro Val Glu Gly Phe Asp Ser Gin Ala Ser He Gin Phe lie Arg 
65 70 75 80 

Ala Gly Leu Asn Pro Gin Asp Arg Asp Ala Gin Lys Val Glu Pro Val 
85 90 95 

Pro His His Glu He His Glu Met Thr Val Asp Gly Ala Glu Val Val 
100 105 110 

Leu Val Ser Val Ser Pro Leu Ser Val Asn Gly Pro Cys Tyr Tyr Leu 
115 120 125 

Pro Val Gly He Thr Asn Gly Ser Phe Lys Arg Val Gly Asp Glu Asp 
130 135 140 

Arg Lys Leu Ser His Leu Glu He Tyr Glu Leu Gin Asn Arg Phe Val 
145 150 155 160 

Gin Thr Lys Thr Asp Arg Asn Pro Val Pro Asp Ser Ser He Asp Asp 
165 170 175 

Leu Asn Asn Gin Leu Ala Ala Ser Phe Lys Gin Arg Leu He Glu Ser 
180 185 190 
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Asn Ser Arg Ser Leu Gly Thr Asp Asp Asn Trp Leu Leu Arg Lys Asn 
195 200 205 

lie Thr Thr Ser Lys Gly Glu Leu Thr lie Ala Gly Leu Leu Ala Leu 
210 215 220 

Gly Ser Tyr Pro Gin Gin Phe Phe Pro Arg Val He He Asp Val Ala 
225 230 235 240 

Val His Pro Gly Leu His Lys Ser Pro He Gly Thr Ser He Arg Phe 
245 250 255 

Glu Asp Arg Lys He Cys Glu Gly Asn Leu Leu Glu Met Val Gin Glu 
260 265 270 

Ala Met Ser Ala He Lys Arg Asn Leu Arg Val Arg Arg Val Val Glu 
275 280 285 

Gly Leu Ser Gly Lys Asp Val Leu Glu He Pro Glu Glu Val Leu Arg 
290 295 300 

Glu Ala Leu Ala Asn Ala Val Leu His Arg Asp Tyr Ser Glu Leu Ala 
305 310 315 320 

Gin Asn Glu Ala He His Val Asp He Tyr Lys Asp Arg Val Glu He 
325 330 " 335 

Thr Ser Pro Gly Gly Leu Pro Asn Gly Lys Arg Pro Glu Ser He Leu 
340 345 350 

Asp Gly Tyr Ser Glu Pro Arg Asn Arg Val Leu Ser Arg He Leu Met 
355 360 365 

Asp He Pro Trp Thr His Glu Val Gin Gly Val Leu Ala Glu Ser Asn 
370 375 380 

Gly Thr Gly Val Pro Arg Met Phe Asn Leu Met Arg Glu Ala Gly Leu 
385 390 395 400 

Pro Val Pro Asn Phe Lys He Asp He Ser Ser Val Thr Val Glu Leu 
405 410 415 

Ser Arg His Gly Leu Leu Asp Ala Gin Thr Ser Glu Trp Leu Val Glu 
420 425 430 

Lys Leu Gly Ser Asp Phe Ser Asn Thr Gin Gly He Ala Leu Val Leu 
435 440 445 

Ala Lys Glu Leu Gly Ala Val Thr Ser Arg Asp Leu Arg Asn Gin Thr 
450 455 460 

Gly His Asp Ser Glu Asp Met Arg Ser Leu Leu Asp Ala Leu Val Asp 
465 470 475 480 

Arg Gly Val Leu Asn Gin Asn Leu Gin Asn Gin Tyr Gin Leu Ala Thr 
485 490 495 

Ser Ser Val Asn Val Thr Gin Ser Glu Gin Glu Val Leu Asp Ala He 
500 505 510 



Asn Lys Thr Thr Pro Val Thr He Arg Glu He Ala Thr Lys Thr Gly 
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515 520 525 

Lys Thr Ala Ser Ser Leu Arg Pro Leu Leu Arg Gly Leu Val Glu Ala 
530 535 540 

Gly Leu Val Val Ala Thr Ala Pro Pro Ser Ser Arg Asn Arg Ala Tyr 
545 550 555 560 



Leu Lys Ala 



<210> 79 
<211> 1212 
<212> DNA 

<213> Corynebacterium gl' 

<220> 
<221> CDS 

<222> (101) . . (1189) 
<223> RXA00927 

<400> 79 

agatgatgca gtgagctttg tgctggcggc ggatccatcc ttggacacca gtggcgcgct 60 

tcgtgccgca ttggcaaaac tcagcggaaa gtagaccctc atg tec gat gtg gaa 115 

Met Ser Asp Val Glu 



aga aca gag ttt gaa att ccg gga gga att cca cct cgt cga aac ggt 
Arg Thr Glu Phe Glu lie Pro Gly Gly He Pro Pro Arg Arg Asn Gly 



ggt caa ggc cgt gca get gat acc aac gta gat gcg aac ctg aag cct 
Gly Gin Gly Arg Ala Ala Asp Thr Asn Val Asp Ala Asn Leu Lys Pro 



gat gaa tac gat gcg gaa gta aca ctt cgt ccg aag tct ttg act gag 259 

Asp Glu Tyr Asp Ala Glu Val Thr Leu Arg Pro Lys Ser Leu Thr Glu 

40 * 45 50 

ttt ate ggc cag ccg aag gtg cgc gat cag ctt agt ttg gtg ctt acc 307 

Phe He Gly Gin Pro Lys Val Arg Asp Gin Leu Ser Leu Val Leu Thr 
55 60 65 

ggt gcg aaa aac cgt ggt gtg gtt ccc gat cac gtg ttg ttg tct ggc 355 

Gly Ala Lys Asn Arg Gly Val Val Pro Asp His Val Leu Leu Ser Gly 



cct cct ggc ctg ggt aag acc acc atg gcg atg att ate gec cag gag 
Pro Pro Gly Leu Gly Lys Thr Thr Met Ala Met He He Ala Gin Glu 
90 95 100 

ttg ggc acc agt ttg cgt atg acc tea ggc cca gec ttg gaa cgc gca 
Leu Gly Thr Ser Leu Arg Met Thr Ser Gly Pro Ala Leu Glu Arg Ala 
105 110 115 

ggc gat ctg get gee atg ctg tec aac etc atg gaa ggg gac gtg ctg 
Gly Asp Leu Ala Ala Met Leu Ser Asn Leu Met Glu Gly Asp Val Leu 
120 125 130 
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ttt att gat gag att cac cgc ate gca cgt cct gec gag gaa atg ctg 
Phe He Asp Glu He His Arg He Ala Arg Pro Ala Glu Glu Met Leu 
135 140 145 

tac atg gcg atg gaa gat ttc egg ate gat gtc ate gtc ggt aag ggt 
Tyr Met Ala Met Glu Asp Phe Arg He Asp Val He Val Gly Lys Gly 
150 155 160 165 

cct ggc get acc tea ate ccg ctg gag ate cca ccc ttt ace etc gtt 
Pro Gly Ala Thr Ser He Pro Leu Glu He Pro Pro Phe Thr Leu Val 
170 175 180 

ggt gca acc acc agg teg ggc atg etc acc ggc cca ctg cgt gac cgt 
Gly Ala Thr Thr Arg Ser Gly Met Leu Thr Gly Pro Leu Arg Asp Arg 
185 190 195 

ttc ggt ttt acc gcg cag atg gaa ttc tac gat gtg cct gat ctg acc 
Phe Gly Phe Thr Ala Gin Met Glu Phe Tyr Asp Val Pro Asp Leu Thr 
200 205 210 



aaa gtg gtg aaa cga aca get aag ate ct 
Lys Val Val Lys Arg Thr Ala Lys He Le 
215 220 



: gat gtc gga ate gac aac 
i Asp Val Gly He Asp Asn 
225 



gat gee gee gtg gaa att gec teg egg tct cgt ggt act cct cgt att 
Asp Ala Ala Val Glu He Ala Ser Arg Ser Arg Gly Thr Pro Arg He 
230 235 240 245 

get aac cga ctg ctt cgt cga gtc cgt gac ttc get gaa gtt cat gcg 
Ala Asn Arg Leu Leu Arg Arg Val Arg Asp Phe Ala Glu Val His Ala 
250 255 260 

gat ggt cac ate acg atg ggt get gec aat get gcg ctg att gta ttc 
Asp Gly His He Thr Met Gly Ala Ala Asn Ala Ala Leu He Val Phe 
265 270 275 

gat gtc gat gaa gtc gga etc gat cgc ctg gat agg gca gtg ctt gat 
Asp Val Asp Glu Val Gly Leu Asp Arg Leu Asp Arg Ala Val Leu Asp 
280 285 290 

gec ttg ate cgc gga cat ggc gga ggc cct gtt ggc gtg aac aca etc 
Ala Leu He Arg Gly His Gly Gly Gly Pro Val Gly Val Asn Thr Leu 
295 300 305 

gcg gtt gca gtt ggt gaa gaa ccc ggc act gtg gaa gaa gta tgc gag 
Ala Val Ala Val Gly Glu Glu Pro Gly Thr Val Glu Glu Val Cys Glu 
310 315 320 325 

ccc tat ttg gtg cgt gee ggc atg att gca cga acc gga egg gga cgc 
Pro Tyr Leu Val Arg Ala Gly Met He Ala Arg Thr Gly Arg Gly Arg 
330 335 340 



gtg gca acc gca get gca tgg aga cac ctg ggg ctg gaa cca cca gaa 
Val Ala Thr Ala Ala Ala Trp Arg His Leu Gly Leu Glu Pro Pro Glu 
345 350 355 

ggc acc ate ggc gat tat tagccacctt aggtggccag gat 
Gly Thr He Gly Asp Tyr 
360 
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<210> 80 
<211> 363 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 80 

Met Ser Asp Val Glu Arg Thr Glu Phe Glu He Pro Gly Gly He Pro 



Pro Arg Arg Asn Gly Gly Gin Gly Arg Ala Ala Asp Thr Asn Val Asp 

20 25 30 

Ala Asn Leu Lys Pro Asp Glu Tyr Asp Ala Glu Val Thr Leu Arg Pro 

35 40 45 

Lys Ser Leu Thr Glu Phe He Gly Gin Pro Lys Val Arg Asp Gin Leu 

50 55 60 

Ser Leu Val Leu Thr Gly Ala Lys Asn Arg Gly Val Val Pro Asp His 



Val Leu Leu Ser Gly Pro Pro Gly Leu Gly Lys Thr Thr Met Ala Met 
85 90 95 

He He Ala Gin Glu Leu Gly Thr Ser Leu Arg Met Thr Ser Gly Pro 
100 105 110 

Ala Leu Glu Arg Ala Gly Asp Leu Ala Ala Met Leu Ser Asn Leu Met 
115 120 125 

Glu Gly Asp Val Leu Phe He Asp Glu He His Arg He Ala Arg Pro 
130 135 140 

Ala Glu Glu Met Leu Tyr Met Ala Met Glu Asp Phe Arg He Asp Val 
145 150 155 160 

He Val Gly Lys Gly Pro Gly Ala Thr Ser He Pro Leu Glu He Pro 
165 170 175 

Pro Phe Thr Leu Val Gly Ala Thr Thr Arg Ser Gly Met Leu Thr Gly 
180 185 190 

Pro Leu Arg Asp Arg Phe Gly Phe Thr Ala Gin Met Glu Phe Tyr Asp 
195 200 205 

Val Pro Asp Leu Thr Lys Val Val Lys Arg Thr Ala Lys He Leu Asp 
210 215 220 

Val Gly He Asp Asn Asp Ala Ala Val Glu He Ala Ser Arg Ser Arg 
225 230 235 240 

Gly Thr Pro Arg He Ala Asn Arg Leu Leu Arg Arg Val Arg Asp Phe 
245 250 255 

Ala Glu Val His Ala Asp Gly His He Thr Met Gly Ala Ala Asn Ala 
260 265 270 

Ala Leu He Val Phe Asp Val Asp Glu Val Gly Leu Asp Arg Leu Asp 
275 280 285 

Arg Ala Val Leu Asp Ala Leu lie Arg Gly His Gly Gly Gly Pro Val 
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290 295 

Gly Val Asn Thr Leu Ala Val Ala 
305 310 

Glu Glu Val Cys Glu Pro Tyr Leu 
325 



Thr Gly Arg Gly Arg Val Ala Thr 
340 



Leu Glu Pro Pro Glu Gly Thr He 
355 360 



300 



Val Gly Glu Glu Pro Gly Thr Val 

315 320 

Val Arg Ala Gly Met He Ala Arg 
330 335 

Ala Ala Ala Trp Arg His Leu Gly 
345 350 



Gly Asp Tyr 



<210> 81 
<211> 741 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (718) 

<223> RXA00928 

<400> 81 

tgcatccgat cctgctaaag cggctcatcc cagtcagttt caacgaactg acaccaatta 60 

gtttttaaaa agttctagta catttttcag gagtgtcttc atg att gcc tea ctt 115 

Met He Ala Ser Leu 



cgt ggc act gtt ate aac att ggt ctg age tct get gtc att gaa tgc 163 

Arg Gly Thr Val He Asn He Gly Leu Ser Ser Ala Val He Glu Cys 

10 15 20 

aat ggc gtg ggc tat gag gtt gtc acc aca ccg aac acc ttg tea cag 211 

Asn Gly Val Gly Tyr Glu Val Val Thr Thr Pro Asn Thr Leu Ser Gin 

25 30 35 

ttg gtc cgc ggt gag gaa gca ctg gtg ttg acc acc atg gtg gtc cgc 259 

Leu Val Arg Gly Glu Glu Ala Leu Val Leu Thr Thr Met Val Val Arg 

40 45 50 

gaa gac gcg atg aaa etc tat ggg ttt att gac aat gaa tea cgt gag 307 

Glu Asp Ala Met Lys Leu Tyr Gly Phe He Asp Asn Glu Ser Arg Glu 
55 60 65 

atg ttt tec gtg ttg caa aca gta tct gga ttg ggt cca cgc ctg gcc 355 

Met Phe Ser Val Leu Gin Thr Val Ser Gly Leu Gly Pro Arg Leu Ala 

7 0 75 80 85 

ttg gca tgt gaa teg gtg ttg age cca ctg gag att tct cag gcg ate 403 

Leu Ala Cys Glu Ser Val Leu Ser Pro Leu Glu He Ser Gin Ala He 

90 95 100 

acc aat gcc gat gcc aaa act ttg cag egg gtt ccg ggt gtg gga aag 451 

Thr Asn Ala Asp Ala Lys Thr Leu Gin Arg Val Pro Gly Val Gly Lys 

105 HO 115 



cgc atg gca gat cgt etc ate gtg gag ctt aaa ggc aag gtc gca get 499 
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Arg Met Ala Asp Arg Leu He Val Glu Leu Lys Gly Lys Val Ala Ala 
120 125 130 

ttt get gec ggt gtc gtg gat gag gga ggg gag caa att tec ttg cct 547 
Phe Ala Ala Gly Val Val Asp Glu Gly Gly Glu Gin He Ser Leu Pro 
135 140 145 

aac gcg aac att get tct gag gtg gtt gtg gag cag gtt tct caa gcg 595 
Asn Ala Asn He Ala Ser Glu Val Val Val Glu Gin Val Ser Gin Ala 
150 155 160 165 

ctg gtg ggg ttg ggc ttt age gag aag caa tea gat gat gca gtg age 643 
Leu Val Gly Leu Gly Phe Ser Glu Lys Gin Ser Asp Asp Ala Val Ser 
170 175 180 

ttt gtg ctg gcg gcg gat cca tec ttg gac acc agt ggc gcg ctt cgt 691 
Phe Val Leu Ala Ala Asp Pro Ser Leu Asp Thr Ser Gly Ala Leu Arg 
185 190 195 

gee gca ttg gca aaa etc age gga aag tagaccctca tgtccgatgt 738 
Ala Ala Leu Ala Lys Leu Ser Gly Lys 
200 205 



<210> 82 
<211> 206 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 82 

Met He Ala Ser Leu Arg Gly Thr Val He Asn He Gly Leu Ser Ser 
15 10 15 

Ala Val He Glu Cys Asn Gly Val Gly Tyr Glu Val Val Thr Thr Pro 



Asn Thr Leu Ser Gin Leu Val Arg Gly Glu Glu Ala Leu Val Leu Thr 
35 40 45 

Thr Met Val Val Arg Glu Asp Ala Met Lys Leu Tyr Gly Phe He Asp 
50 55 60 

Asn Glu Ser Arg Glu Met Phe Ser Val Leu Gin Thr Val Ser Gly Leu 
65 70 75 80 

Gly Pro Arg Leu Ala Leu Ala Cys Glu Ser Val Leu Ser Pro Leu Glu 
85 90 95 

He Ser Gin Ala He Thr Asn Ala Asp Ala Lys Thr Leu Gin Arg Val 
100 105 110 

Pro Gly Val Gly Lys Arg Met Ala Asp Arg Leu He Val Glu Leu Lys 
115 120 125 

Gly Lys Val Ala Ala Phe Ala Ala Gly Val Val Asp Glu Gly Gly Glu 
130 135 140 



Gin He Ser Leu Pro Asn Ala Asn He Ala Ser Glu Val Val Val Glu 
145 150 155 160 
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Gin Val Ser Gin Ala Leu Val Gly Leu Gly Phe Ser Glu Lys Gin Ser 
165 170 175 

Asp Asp Ala Val Ser Phe Val Leu Ala Ala Asp Pro Ser Leu Asp Thr 
180 185 190 

Ser Gly Ala Leu Arg Ala Ala Leu Ala Lys Leu Ser Gly Lys 
195 200 205 



<210> 83 

<211> 735 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (712) 

<223> RXN00172 

<400> 83 

ttaaacaagt acatagtttt gtgttttcta cttccctact gctgtaataa tggaaagtag 60 

ttttcatcac acaacacaaa actattaaag gtagtcttaa atg ttt ggt agt agt 115 

Met Phe Gly Ser Ser 

1 5 

ttt aag gaa caa aca act aac ccg aga agt caa cga gtt tct tat ttg 163 

Phe Lys Glu Gin Thr Thr Asn Pro Arg Ser Gin Arg Val Ser Tyr Leu 

10 15 20 

cgt gtc tct age acc gat cag aat ctg get cga caa cgt gaa get gtt 211 
Arg Val Ser Ser Thr Asp Gin Asn Leu Ala Arg Gin Arg Glu Ala Val 
25 30 35 

aac cat tec ggt cat att gat cgt gag ttc aca gat gag ctt tec ggt 259 
Asn His Ser Gly His lie Asp Arg Glu Phe Thr Asp Glu Leu Ser Gly 
40 45 50 

ggc gec aaa tea cac aga cct ggc ttg gaa gac tgc att aat tat ctt 307 
Gly Ala Lys Ser His Arg Pro Gly Leu Glu Asp Cys lie Asn Tyr Leu 
55 60 65 

cgc gag gat gat gtt ctt gtc gtc gca tec att gac cga ctt gca cgc 355 
Arg Glu Asp Asp Val Leu Val Val Ala Ser He Asp Arg Leu Ala Arg 
7 0 75 80 85 

teg ctg gtt gat tta cgc gtc ate att gac cgc ate aca gac aaa ggc 403 
Ser Leu Val Asp Leu Arg Val He He Asp Arg He Thr Asp Lys Gly 
90 95 100 

gca teg gtc att ttt etc aaa gag aat ttg act ttc get gca ggc cgc 451 
Ala Ser Val He Phe Leu Lys Glu Asn Leu Thr Phe Ala Ala Gly Arg 
105 110 115 

gat gat cct cga gca aac etc atg etc ggt att ttg ggc agt ttc gca 499 
Asp Asp Pro Arg Ala Asn Leu Met Leu Gly He Leu Gly Ser Phe Ala 
120 125 130 

gaa ttt gaa cgc tea att att cgc gag cgc caa gca gaa ggt att gee 547 
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Glu Phe Glu Arg Ser lie lie Arg Glu Arg Gin Ala Glu Gly lie Ala 
135 140 145 

ctg gca aaa aag gcc ggc aag tat gca ggt cgc cca aaa gcc etc gac 595 
Leu Ala Lys Lys Ala Gly Lys Tyr Ala Gly Arg Pro Lys Ala Leu Asp 
150 155 160 165 

aag gaa caa ata caa gaa gca aaa gat atg ate get caa ggt gaa aca 643 
Lys Glu Gin He Gin Glu Ala Lys Asp Met He Ala Gin Gly Glu Thr 
170 175 180 

aaa tct get gtc gcc aag cat ttt ggt att aat cgc teg ace ttg tac 691 
Lys Ser Ala Val Ala Lys His Phe Gly He Asn Arg Ser Thr Leu Tyr 
185 190 195 

gaa tat etc aaa aat cct gac tagattgaga atcaactatg cga 735 
Glu Tyr Leu Lys Asn Pro Asp 
200 



<210> 84 
<211> 204 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 84 

Met Phe Gly Ser Ser Phe Lys Glu Gin Thr Thr Asn Pro Arg Ser Gin 
15 10 15 

Arg Val Ser Tyr Leu Arg Val Ser Ser Thr Asp Gin Asn Leu Ala Arg 
20 25 30 

Gin Arg Glu Ala Val Asn His Ser Gly His He Asp Arg Glu Phe Thr 
35 40 45 

Asp Glu Leu Ser Gly Gly Ala Lys Ser His Arg Pro Gly Leu Glu Asp 
50 55 60 

Cys He Asn Tyr Leu Arg Glu Asp Asp Val Leu Val Val Ala Ser He 
65 70 75 80 

Asp Arg Leu Ala Arg Ser Leu Val Asp Leu Arg Val He He Asp Arg 
85 90 95 

He Thr Asp Lys Gly Ala Ser Val He Phe Leu Lys Glu Asn Leu Thr 
100 105 110 

Phe Ala Ala Gly Arg Asp Asp Pro Arg Ala Asn Leu Met Leu Gly He 
115 120 125 

Leu Gly Ser Phe Ala Glu Phe Glu Arg Ser He He Arg Glu Arg Gin 
130 135 140 

Ala Glu Gly He Ala Leu Ala Lys Lys Ala Gly Lys Tyr Ala Gly Arg 
145 150 155 160 

Pro Lys Ala Leu Asp Lys Glu Gin He Gin Glu Ala Lys Asp Met He 
165 170 175 

Ala Gin Gly Glu Thr Lys Ser Ala Val Ala Lys His Phe Gly He Asn 
180 185 190 
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Arg Ser Thr Leu Tyr Glu Tyr Leu Lys Asn Pro Asp 
195 200 



<210> 85 
<211> 550 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (550) 

<223> FRXA00172 

<400> 85 

ttaaacaagt acatagtttt gtgttttcta cttccctact gctgtaataa tggaaagtag 60 

ttttcatcac acaacacaaa actattaaag gtagtcttaa atg ttt ggt agt agt 115 

Met Phe Gly Ser Ser 
1 5 

ttt aag gaa caa aca act aac ccg aga agt caa cga gtt tct tat ttg 163 
Phe Lys Glu Gin Thr Thr Asn Pro Arg Ser Gin Arg Val Ser Tyr Leu 
1° 15 20 

cgt gtc tct age acc gat cag aat ctg get cga caa cgt gaa get gtt 211 
Arg Val Ser Ser Thr Asp Gin Asn Leu Ala Arg Gin Arg Glu Ala Val 
25 30 35 

aac cat tec ggt cat att gat cgt gag ttc aca gat gag ctt tec ggt 259 
Asn His Ser Gly His He Asp Arg Glu Phe Thr Asp Glu Leu Ser Gly 
40 45 50 

ggc gee aaa tea cac aga cct ggc ttg gaa gac tgc att aat tat ctt 307 
Gly Ala Lys Ser His Arg Pro Gly Leu Glu Asp Cys He Asn Tyr Leu 
55 60 65 

cgc gag gat gat gtt ctt gtc gtc gca tec att gac cga ctt gca cgc 355 
Arg Glu Asp Asp Val Leu Val Val Ala Ser He Asp Arg Leu Ala Arg 
7 0 75 80 85 

teg ctg gtt gat tta cgc gtc ate att gac cgc ate aca gac aaa ggc 403 
Ser Leu Val Asp Leu Arg Val He He Asp Arg He Thr Asp Lys Gly 
90 95 100 

gca teg gtc att ttt etc aaa gag aat ttg act ttc get gca ggc cgc 451 
Ala Ser Val He Phe Leu Lys Glu Asn Leu Thr Phe Ala Ala Gly Arg 
!05 HO 115 

gat gat cct cga gca aac etc atg etc ggt att ttg ggc agt ttc gca 499 
Asp Asp Pro Arg Ala Asn Leu Met Leu Gly He Leu Gly Ser Phe Ala 
120 125 130 

gaa ttt gaa cgc tea att att cgc gag cgc caa gca gaa ggt att gee 547 
Glu Phe Glu Arg Ser He He Arg Glu Arg Gin Ala Glu Gly He Ala 
135 140 145 

ct 9 550 

Leu 

150 
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<210> 86 
<211> 150 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 86 

Met Phe Gly Ser Ser Phe Lys Glu Gin Thr Thr Asn Pro Arg Ser Gin 
1 5 10 15 

Arg Val Ser Tyr Leu Arg Val Ser Ser Thr Asp Gin Asn Leu Ala Arg 
20 25 30 

Gin Arg Glu Ala Val Asn His Ser Gly His He Asp Arg Glu Phe Thr 
35 40 45 

Asp Glu Leu Ser Gly Gly Ala Lys Ser His Arg Pro Gly Leu Glu Asp 
50 55 60 

Cys He Asn Tyr Leu Arg Glu Asp Asp Val Leu Val Val Ala Ser He 
65 70 75 80 

Asp Arg Leu Ala Arg Ser Leu Val Asp Leu Arg Val He He Asp Arg 
85 90 95 

He Thr Asp Lys Gly Ala Ser Val He Phe Leu Lys Glu Asn Leu Thr 
100 105 110 

Phe Ala Ala Gly Arg Asp Asp Pro Arg Ala Asn Leu Met Leu Gly He 
115 120 125 

Leu Gly Ser Phe Ala Glu Phe Glu Arg Ser He He Arg Glu Arg Gin 
130 135 140 

Ala Glu Gly He Ala Leu 
145 150 



<210> 87 

<211> 1296 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1273) 

<223> RXA00184 

<400> 87 

attttggtag ccaaccaccc tgataaccag caagtgtatg aggaagaaga cactgattaa 60 

ccagggctta tggttgtggt ctacccccga ataggaaacc atg tec acc gtg cat 115 

Met Ser Thr Val His 
1 5 

gat gag atg ggc gtt atg aat aca aca gtg aag ttt tta cac tec teg 163 
Asp Glu Met Gly Val Met Asn Thr Thr Val Lys Phe Leu His Ser Ser 
10 15 20 



gac eta caa ata ggc atg aca egg tgg ttc tta rcc gat gaa gee cag 211 



BGI-127CP 



-115- 



Asp Leu Gin He Gly Met Thr Arg Trp Phe Leu Ser Asp Glu Ala Gin 



gcc cgt ttt gac gat gac egg att agg gec ate gaa aag atg ggc aag 259 
Ala Arg Phe Asp Asp Asp Arg He Arg Ala He Glu Lys Met Gly Lys 



ate gca egg aaa aat cag tgc gag ttc att gtg etc gcc ggc gac gtc 
He Ala Arg Lys Asn Gin Cys Glu Phe He Val Leu Ala Gly Asp Val 



ttc gag cac aac tct tta gaa caa cgc acc act gga cgt gcc tta gaa 
Phe Glu His Asn Ser Leu Glu Gin Arg Thr Thr Gly Arg Ala Leu Glu 



gcc tta cga tec tta aag ctg ccg gtt tat ctg ctg ccg ggt aac car 403 
Ala Leu Arg Ser Leu Lys Leu Pro Val Tyr Leu Leu Pro Gly Asn His 
90 95 100 

gat cct tta aca gcg gat teg ttg ttt tac cgc gcc aaa gat att gat 451 
Asp Pro Leu Thr Ala Asp Ser Leu Phe Tyr Arg Ala Lys Asp He Asp 
105 110 115 

ggc gtg aca ate ttg teg gac acc acc gtg cat ggg gtg gcc cct ggg 499 
Gly Val Thr He Leu Ser Asp Thr Thr Val His Gly Val Ala Pro Gly 
120 125 130 

gtg gaa att att gga gca ccc ttg ctg cac aag atg get act tea gat 547 
Val Glu He He Gly Ala Pro Leu Leu His Lys Met Ala Thr Ser Asp 
135 140 145 

eta gtg gca gaa gca ttg aaa gat ttg gaa cca acc tec aac gtc cgt 595 
Leu Val Ala Glu Ala Leu Lys Asp Leu Glu Pro Thr Ser Asn Val Arg 
150 155 160 165 

ate get gtg ggg cac ggc caa gca gaa get cgc acc act gac cac egg 643 
He Ala Val Gly His Gly Gin Ala Glu Ala Arg Thr Thr Asp His Arg 
170 175 180 

get gac tta ate gat ctg aac act gtt gaa gcc aaa ttg get gac ggt 691 
Ala Asp Leu He Asp Leu Asn Thr Val Glu Ala Lys Leu Ala Asp Gly 
185 190 195 

acg att gac tac etc get etc ggc gat acc cac teg get cag cca gta 739 
Thr He Asp Tyr Leu Ala Leu Gly Asp Thr His Ser Ala Gin Pro Val 
200 205 210 

ggt acc agt gga aaa gtc tgg ttt tct gga get cca gag acc aca gac 787 
Gly Thr Ser Gly Lys Val Trp Phe Ser Gly Ala Pro Glu Thr Thr Asp 
215 220 225 

ttc cat gac tta gat cca gac cgt gtg ggc ggr gag gtg aac tct ggc 835 
Phe His Asp Leu Asp Pro Asp Arg Val Gly Gly Glu Val Asn Ser Gly 
230 235 240 245 

aaa gtt etc att gtc age gcc tea aag ggt gac gtt tea gtc gaa gaa 883 
Lys Val Leu He Val Ser Ala Ser Lys Gly Asp Val Ser Val Glu Glu 
250 255 260 

gtc gag gtg ggg aag tgg acc ttc cac get tta tct aaa gaa ate acc 931 
Val Glu Val Gly Lys Trp Thr Phe His Ala Leu Ser Lys Glu He Thr 
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tcg ggt acc gat gtg gaa gat ttc ttg gat acc ttg cag gca tac cct 979 
Ser Gly Thr Asp Val Glu Asp Phe Leu Asp Thr Leu Gin Ala Tyr Pro 
280 285 290 

gat aaa tct cga aca gtc ate aaa tat ggt etc cgc gga acc ate acc 1027 
Asp Lys Ser Arg Thr Val He Lys Tyr Gly Leu Arg Gly Thr He Thr 
295 300 305 

ctg gaa caa aac agg cgt ttg gaa gaa ggc ate get ggg tta gaa gat 1075 
Leu Glu Gin Asn Arg Arg Leu Glu Glu Gly He Ala Gly Leu Glu Asp 
310 315 320 325 

gtc ttt get tea etc aag cct egg gaa cgc acc act gac etc gtg ctg 1123 
Val Phe Ala Ser Leu Lys Pro Arg Glu Arg Thr Thr Asp Leu Val Leu 
330 335 340 

gag cca ggg gag gaa gaa tta gec aat etc gat gee aca ggt tac gec 1171 
Glu Pro Gly Glu Glu Glu Leu Ala Asn Leu Asp Ala Thr Gly Tyr Ala 
345 350 355 

get gaa gta ttg cga gag etc get gac tct gtg gtc aat ggt gca gcg 1219 
Ala Glu Val Leu Arg Glu Leu Ala Asp Ser Val Val Asn Gly Ala Ala 
360 365 370 

ccg gaa gaa gac cgc gat gcg etc aac eta ttg ttc cga eta age egg 1267 
Pro Glu Glu Asp Arg Asp Ala Leu Asn Leu Leu Phe Arg Leu Ser Arg 
375 380 385 

gag gtc taagacatgc gtattcatga aat 1296 

Glu Val 

390 



<210> 88 
<211> 391 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 88 

Met Ser Thr Val His Asp Glu Met Gly Val Met Asn Thr Thr Val Lys 
15 10 15 

Phe Leu His Ser Ser Asp Leu Gin lie Gly Met Thr Arg Trp Phe Leu 
20 25 30 

Ser Asp Glu Ala Gin Ala Arg Phe Asp Asp Asp Arg He Arg Ala He 
35 40 45 

Glu Lys Met Gly Lys He Ala Arg Lys Asn Gin Cys Glu Phe He Val 
50 55 60 

Leu Ala Gly Asp Val Phe Glu His Asn Ser Leu Glu Gin Arg Thr Thr 
65 70 75 80 

Gly Arg Ala Leu Glu Ala Leu Arg Ser Leu Lys Leu Pro Val Tyr Leu 
85 90 95 

Leu Pro Gly Asn His Asp Pro Leu Thr Ala Asp Ser Leu Phe Tyr Arg 
100 105 110 
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Ala Lys Asp lie Asp Gly Val Thr He Leu Ser Asp Thr Thr Val His 
115 120 125 

Gly Val Ala Pro Gly Val Glu He He Gly Ala Pro Leu Leu His Lys 
130 135 140 

Met Ala Thr Ser Asp Leu Val Ala Glu Ala Leu Lys Asp Leu Glu Pro 
145 150 155 160 

Thr Ser Asn Val Arg He Ala Val Gly His Gly Gin Ala Glu Ala Arg 
165 170 175 

Thr Thr Asp His Arg Ala Asp Leu He Asp Leu Asn Thr Val Glu Ala 
180 185 190 

Lys Leu Ala Asp Gly Thr He Asp Tyr Leu Ala Leu Gly Asp Thr His 
195 200 205 

Ser Ala Gin Pro Val Gly Thr Ser Gly Lys Val Trp Phe Ser Gly Ala 
210 215 220 

Pro Glu Thr Thr Asp Phe His Asp Leu Asp Pro Asp Arg Val Gly Gly 
225 230 235 240 

Glu Val Asn Ser Gly Lys Val Leu He Val Ser Ala Ser Lys Gly Asp 
245 250 255 

Val Ser Val Glu Glu Val Glu Val Gly Lys Trp Thr Phe His Ala Leu 
260 265 270 

Ser Lys Glu He Thr Ser Gly Thr Asp Val Glu Asp Phe Leu Asp Thr 
275 280 285 

Leu Gin Ala Tyr Pro Asp Lys Ser Arg Thr Val He Lys Tyr Gly Leu 
290 295 300 

Arg Gly Thr He Thr Leu Glu Gin Asn Arg Arg Leu Glu Glu Gly He 
305 310 315 320 

Ala Gly Leu Glu Asp Val Phe Ala Ser Leu Lys Pro Arg Glu Arg Thr 
325 330 335 

Thr Asp Leu Val Leu Glu Pro Gly Glu Glu Glu Leu Ala Asn Leu Asp 
340 345 350 

Ala Thr Gly Tyr Ala Ala Glu Val Leu Arg Glu Leu Ala Asp Ser Val 
355 360 365 

Val Asn Gly Ala Ala Pro Glu Glu Asp Arg Asp Ala Leu Asn Leu Leu 
370 375 380 

Phe Arg Leu Ser Arg Glu Val 
385 390 



<210> 89 
<211> 1983 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (1960) 

<223> RXA00019 

<400> 89 

accggatacc ttatgaaaca cctggtgagc ggtgtgtttc accccaacaa ccgagtaaaa 60 

tatatctagt actattttac gattgaaagt agatttttct atg acc gtt acc tea 115 

Met Thr Val Thr Ser 



cca gca gcg etc gca etc age gac atg tec tat gtg gac ate att aag 163 
Pro Ala Ala Leu Ala Leu Ser Asp Met Ser Tyr Val Asp He He Lys 
10 15 20 

aag aag cgc gga tgg aca acc gag ttt ttc cac age acc ate aac acc 211 
Lys Lys Arg Gly Trp Thr Thr Glu Phe Phe His Ser Thr He Asn Thr 
25 30 35 

ggt gaa acc acc aca ccg eta cca gac age gac cgt gec aca gca eta 259 
Gly Glu Thr Thr Thr Pro Leu Pro Asp Ser Asp Arg Ala Thr Ala Leu 
40 45 50 

ate cat gac cac ate acc aag get caa gag ata acc ate ate acc gac 307 
He His Asp His He Thr Lys Ala Gin Glu He Thr He He Thr Asp 
55 60 65 

ttt gat atg gac ggt att tea gec ggt gtc att gec tat gca ggt ctt 355 
Phe Asp Met Asp Gly He Ser Ala Gly Val He Ala Tyr Ala Gly Leu 
70 75 80 85 

gee gaa ctg ggc gca cag gtc aat atg gtg gtg ccc gac tat cgt ggc 403 
Ala Glu Leu Gly Ala Gin Val Asn Met Val Val Pro Asp Tyr Arg Gly 
90 95 100 

gaa cga aat gtc aca gec age gat att gat cgt gcg eta gag etc tac 451 
Glu Arg Asn Val Thr Ala Ser Asp He Asp Arg Ala Leu Glu Leu Tyr 
105 110 115 

cct gca acc tea etc ate ate acc tgc gat gtc ggc ate ggc tec cat 499 
Pro Ala Thr Ser Leu He He Thr Cys Asp Val Gly He Gly Ser His 
120 125 130 

gaa ggt att gee cgt get cac gaa cgc agt ate gec gtc ctg gtc aca 547 
Glu Gly He Ala Arg Ala His Glu Arg Ser He Ala Val Leu Val Thr 
135 140 145 

gat cac cac atg gag gtc gaa ccc tgc cag gec gat gtg gtt ctt aac 595 
Asp His His Met Glu Val Glu Pro Cys Gin Ala Asp Val Val Leu Asn 
150 155 160 165 

ccc aac aga att gac tct gac tac ccc aac aaa gat att tgc ggt gcg 643 
Pro Asn Arg He Asp Ser Asp Tyr Pro Asn Lys Asp He Cys Gly Ala 
170 175 180 

cag gtc att ttc gec aca ttg agt gac tat gca cgt cgt tat egg gcg 691 
Gin Val He Phe Ala Thr Leu Ser Asp Tyr Ala Arg Arg Tyr Arg Ala 
185 190 195 



gac aag atr ate gac att aat ttg ttg get gtt ttc tea ggc att ggt 



739 
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Asp Lys lie lie Asp lie Asn Leu Leu Ala Val Phe Ser Gly lie Gly 
200 205 210 

gca etc gec gat gtc atg cct etc acc cgt gac act cga cca aca gtg 787 

Ala Leu Ala Asp Val Met Pro Leu Thr Arg Asp Thr Arg Pro Thr Val 
215 220 225 

aag cag get att gcg ttg ctt egg ctt get ate cca caa gta agt aaa 835 

Lys Gin Ala lie Ala Leu Leu Arg Leu Ala lie Pro Gin Val Ser Lys 

230 235 240 245 

aac cgt ttc ggc ggt tgg gat acc tat get gca cgc tct gtt aat cct 883 

Asn Arg Phe Gly Gly Trp Asp Thr Tyr Ala Ala Arg Ser Val Asn Pro 
250 255 260 

gat acg tec aca etc atg cat att gtc aat gee age cag cat gat cac 931 

Asp Thr Ser Thr Leu Met His He Val Asn Ala Ser Gin His Asp His 
265 270 275 

cgc ttc att gca gec ttc caa ggc ate tea att ctt ctt ggt gaa ctg 979 

Arg Phe He Ala Ala Phe Gin Gly He Ser He Leu Leu Gly Glu Leu 
280 285 290 

att gcg caa aag aag eta gta aac ate gac aat att tct gag tea ttc 1027 

He Ala Gin Lys Lys Leu Val Asn He Asp Asn He Ser Glu Ser Phe 
295 300 305 

att ggc ttc act ctt ggt ccg atg ttt aac get act cgt cgt gtt ggt 1075 

He Gly Phe Thr Leu Gly Pro Met Phe Asn Ala Thr Arg Arg Val Gly 

310 315 320 325 

ggc gac atg cac gat tea ttt etc gtg ttt gcg ccc cat gee gca eta 1123 

Gly Asp Met His Asp Ser Phe Leu Val Phe Ala Pro His Ala Ala Leu 
330 335 340 

gca tea cag ccg teg atg aat cca aat cga cat get gcg ate tct cgc 1171 

Ala Ser Gin Pro Ser Met Asn Pro Asn Arg His Ala Ala He Ser Arg 
345 350 355 

ate att gat aac aac gaa cgt cgc aaa gag etc tec aag tec tct tat 1219 

lie He Asp Asn Asn Glu Arg Arg Lys Glu Leu Ser Lys Ser Ser Tyr 
360 365 370 

get gec gta cac age tea gat cag ccc tac gcg ccc ttt gtg tgg etc 1267 

Ala Ala Val His Ser Ser Asp Gin Pro Tyr Ala Pro Phe Val Trp Leu 
375 380 385 

tct gag gca cca age ggc att ctt ggt etc att gec tea cag etc act 1315 

Ser Glu Ala Pro Ser Gly He Leu Gly Leu He Ala Ser Gin Leu Thr 

390 395 400 405 

cgt gag tct gac gtg cct gee att gtc att aat cca gat acc ttg tec 1363 

Arg Glu Ser Asp Val Pro Ala He Val He Asn Pro Asp Thr Leu Ser 
410 415 420 

ggt tea get cgc tea cct gag tgg gca ccg ate ate acc caa gta aac 1411 

Gly Ser Ala Arg Ser Pro Glu Trp Ala Pro He lie Thr Gin Val Asn 
425 430 435 

acc etc age gca caa ggt cac ggc ggt att cat get gca ggc cat gag 1459 

Thr Leu Ser Ala Gin Gly His Gly Gly He His Ala Ala Gly His Glu 
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440 445 450 

tac gee tgt ggt atg cgt ttt gat aac cat gat gac att gtg acc ttt 1507 

Tyr Ala Cys Gly Mer Arg Phe Asp Asn His Asp Asp lie Val Thr Phe 
455 460 465 

gtt gca aca etc gac gca etc gat aaa aac acg cca egg gaa gca cag 1555 
Val Ala Thr Leu Asp Ala Leu Asp Lys Asn Thr Pro Arg Glu Ala Gin 

470 475 480 485 

ccg gca gat ctg cat ttg gtt gac att gac cac gcg cgr cct gtg ctt 1603 

Pro Ala Asp Leu His Leu Val Asp lie Asp His Ala Arg Pro Val Leu 

490 495 500 

gat aac ccc tea etc acc caa gag etc agt acg gtc gat get gca gtg 1651 

Asp Asn Pro Ser Leu Thr Gin Glu Leu Ser Thr Val Asp Ala Ala Val 

505 510 515 

gat get gca cag ttg ctt gtt etc att gat cag ctt gat caa ctg cag 1699 

Asp Ala Ala Gin Leu Leu Val Leu lie Asp Gin Leu Asp Gin Leu Gin 
520 525 530 

cca ttt gga cat ggt ttt acc tat ccg cgc ate gac gtg acg ttc agg 1747 

Pro Phe Gly His Gly Phe Thr Tyr Pro Arg lie Asp Val Thr Phe Arg 
535 540 545 

ccg gca gaa aca gaa ttc aag gtt atg ggt cag cac cat caa cat etc 1795 

Pro Ala Glu Thr Glu Phe Lys Val Met Gly Gin His His Gin His Leu 

550 555 560 565 

aag gtg ate act cac tea ggg ttg acc tta ttg tgg tgg aat aag get 1843 

Lys Val lie Thr His Ser Gly Leu Thr Leu Leu Trp Trp Asn Lys Ala 

570 575 580 

cag cag etc gat gag ate gca cag tct gaa tta gtc acc atg tct gtg 1891 

Gin Gin Leu Asp Glu lie Ala Gin Ser Glu Leu Val Thr Met Ser Val 

585 590 595 

gag etc gat gtc aat atg ttc cgt ggg ttt att tec ccg caa ggc att 1939 

Glu Leu Asp Val Asn Met Phe Arg Gly Phe lie Ser Pro Gin Gly lie 
600 605 610 

gtc tct gcg tgc aca gtt ate tagcttggtt gcataagcac caa 1983 
Val Ser Ala Cys Thr Val He 
615 620 



<210> 90 
<211> 620 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 90 

Met Thr Val Thr Ser Pro Ala Ala Leu Ala Leu Ser Asp Met Ser Tyr 
15 10 15 

Val Asp He He Lys Lys Lys Arg Gly Trp Thr Thr Glu Phe Phe His 
20 25 30 



Ser Thr lie Asn Thr Gly Glu Thr Thr Thr Pro Leu Pro Asp Ser Asp 
35 40 45 
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Arg Ala Thr Ala Leu lie His Asp His lie Thr Lys Ala Gin Glu lie 



Thr He He Thr Asp Phe Asp Met Asp Gly He Ser Ala Gly Val He 
65 70 75 80 

Ala Tyr Ala Gly Leu Ala Glu Leu Gly Ala Gin Val Asn Met Val Val 
85 90 95 

Pro Asp Tyr Arg Gly Glu Arg Asn Val Thr Ala Ser Asp He Asp Arg 
100 105 110 

Ala Leu Glu Leu Tyr Pro Ala Thr Ser Leu He He Thr Cys Asp Val 
115 120 125 

Gly He Gly Ser His Glu Gly He Ala Arg Ala His Glu Arg Ser He 
130 135 140 

Ala Val Leu Val Thr Asp His His Met Glu Val Glu Pro Cys Gin Ala 
145 150 155 160 

Asp Val Val Leu Asn Pro Asn Arg He Asp Ser Asp Tyr Pro Asn Lys 
165 170 175 

Asp He Cys Gly Ala Gin Val He Phe Ala Thr Leu Ser Asp Tyr Ala 
180 185 190 

Arg Arg Tyr Arg Ala Asp Lys He He Asp He Asn Leu Leu Ala Val 
195 200 205 

Phe Ser Gly He Gly Ala Leu Ala Asp Val Met Pro Leu Thr Arg Asp 
210 215 220 

Thr Arg Pro Thr Val Lys Gin Ala He Ala Leu Leu Arg Leu Ala He 
225 230 235 240 

Pro Gin Val Ser Lys Asn Arg Phe Gly Gly Trp Asp Thr Tyr Ala Ala 
245 250 255 

Arg Ser Val Asn Pro Asp Thr Ser Thr Leu Met His He Val Asn Ala 
260 265 270 

Ser Gin His Asp His Arg Phe He Ala Ala Phe Gin Gly He Ser He 
275 280 285 

Leu Leu Gly Glu Leu He Ala Gin Lys Lys Leu Val Asn He Asp Asn 
290 295 300 

He Ser Glu Ser Phe He Gly Phe Thr Leu Gly Pro Met Phe Asn Ala 
305 310 315 320 

Thr Arg Arg Val Gly Gly Asp Met His Asp Ser Phe Leu Val Phe Ala 
325 330 335 

Pro His Ala Ala Leu Ala Ser Gin Pro Ser Met Asn Pro Asn Arg His 
340 345 350 

Ala Ala He Ser Arg He He Asp Asn Asn Glu Arg Arg Lys Glu Leu 
355 360 365 
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Ser Lys Ser Ser Tyr Ala Ala Val His Ser Ser Asp Gin Pro Tyr Ala 
370 375 380 

Pro Phe Val Trp Leu Ser Glu Ala Pro Ser Gly He Leu Gly Leu He 
385 390 395 400 

Ala Ser Gin Leu Thr Arg Glu Ser Asp Val Pro Ala He Val He Asn 
405 410 415 

Pro Asp Thr Leu Ser Gly Ser Ala Arg Ser Pro Glu Trp Ala Pro He 
420 425 430 

He Thr Gin Val Asn Thr Leu Ser Ala Gin Gly His Gly Gly He His 
435 440 445 

Ala Ala Gly His Glu Tyr Ala Cys Gly Met Arg Phe Asp Asn His Asp 
450 455 460 

Asp He Val Thr Phe Val Ala Thr Leu Asp Ala Leu Asp Lys Asn Thr 
465 470 475 480 

Pro Arg Glu Ala Gin Pro Ala Asp Leu His Leu Val Asp He Asp His 
485 490 495 

Ala Arg Pro Val Leu Asp Asn Pro Ser Leu Thr Gin Glu Leu Ser Thr 
500 505 510 

Val Asp Ala Ala Val Asp Ala Ala Gin Leu Leu Val Leu He Asp Gin 
515 520 525 

Leu Asp Gin Leu Gin Pro Phe Gly His Gly Phe Thr Tyr Pro Arg He 
530 535 540 

Asp Val Thr Phe Arg Pro Ala Glu Thr Glu Phe Lys Val Met Gly Gin 
545 550 555 560 

His His Gin His Leu Lys Val He Thr His Ser Gly Leu Thr Leu Leu 
565 570 575 

Trp Trp Asn Lys Ala Gin Gin Leu Asp Glu He Ala Gin Ser Glu Leu 
580 585 590 

Val Thr Met Ser Val Glu Leu Asp Val Asn Met Phe Arg Gly Phe He 
595 600 605 

Ser Pro Gin Gly He Val Ser Ala Cys Thr Val He 
610 615 620 



<210> 91 
<211> 786 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) .. (763) 

<223> RXA00929 

<400> 91 

cgcagaggat agcggggtga tcgcaattgt gtgctaaaaa tgagtatgga atagcaactg 
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cacagcgacg aatcagcgac gaatcagtga ggacacgaat atg aac cac gaa ggg 115 

Met Asn His Glu Gly 

1 5 

ctt egg gta atg ggc att gac cca ggt ctt acc cgt tgt ggc tta tct 163 

Leu Arg Val Met Gly He Asp Pro Gly Leu Thr Arg Cys Gly Leu Ser 

10 15 20 

gtg gtt caa gca ggt cgt ggt cgt acc gtg tat cca gtg teg gtg ggc 211 
Val Val Gin Ala Gly Arg Gly Arg Thr Val Tyr Pro Val Ser Val Gly 
25 30 35 

gtg gtg cgc acc cca cca gat gcg gag ttg gcg gag egg ttg ctt egg 259 
Val Val Arg Thr Pro Pro Asp Ala Glu Leu Ala Glu Arg Leu Leu Arg 
40 45 50 

etc age aaa gca gtg ggt gag tgg atg gat gag tac acc cca gat gtc 307 
Leu Ser Lys Ala Val Gly Glu Trp Met Asp Glu Tyr Thr Pro Asp Val 
55 60 65 

att get att gag cgt gtc ttt gag cgc gga aat gtt tec acc gtg atg 355 
He Ala He Glu Arg Val Phe Glu Arg Gly Asn Val Ser Thr Val Met 
70 75 80 85 

aac act gcg cat gcg gtg ggt gtg ttg ate ttg get get get gaa cgc 403 
Asn Thr Ala His Ala Val Gly Val Leu He Leu Ala Ala Ala Glu Arg 
90 95 100 

gga ttg cca gtt cac atg tac acc ccc agt gag gtg aaa aag get ate 451 
Gly Leu Pro Val His Met Tyr Thr Pro Ser Glu Val Lys Lys Ala He 
105 110 115 

tec ggt aat ggt cgc get gat aag aaa cag atg acg gtc atg ate act 4 99 
Ser Gly Asn Gly Arg Ala Asp Lys Lys Gin Met Thr Val Met He Thr 
120 125 130 

cga att ctg ggc ctt ggt gag cca ccc aaa cct get gac gee get gat 547 
Arg He Leu Gly Leu Gly Glu Pro Pro Lys Pro Ala Asp Ala Ala Asp 
135 140 145 

get tta teg ttg gcg gtg tgt cac tgc tgg egg gcg cca atg ctt atg 595 
Ala Leu Ser Leu Ala Val Cys His Cys Trp Arg Ala Pro Met Leu Met 
150 155 160 165 

egg gcg caa teg cag tac tec gag caa gag ttg gaa aag cga egg cgt 643 
Arg Ala Gin Ser Gin Tyr Ser Glu Gin Glu Leu Glu Lys Arg Arg Arg 
170 175 180 

gtg cag caa gga aaa ttg ggt aaa gcg aaa tea act tac aat gcg gaa 691 
Val Gin Gin Gly Lys Leu Gly Lys Ala Lys Ser Thr Tyr Asn Ala Glu 
185 190 195 

caa get caa tec cat gca tec gat cct get aaa gcg get cat ccc agt 739 
Gin Ala Gin Ser His Ala Ser Asp Pro Ala Lys Ala Ala His Pro Ser 
200 205 210 

cag ttt caa cga act gac acc aat tagtttttaa aaagttctag tac 786 
Gin Phe Gin Arg Thr Asp Thr Asn 
215 220 
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<210> 92 
<211> 221 
<212> PRT 

<213> Corynebacterium glut 
<400> 92 

Met Asn His Glu Gly Leu Arg Val Met Gly He Asp Pro Gly Leu Thr 
15 10 15 

Arg Cys Gly Leu Ser Val Val Gin Ala Gly Arg Gly Arg Thr Val Tyr 
20 25 30 

Pro Val Ser Val Gly Val Val Arg Thr Pro Pro Asp Ala Glu Leu Ala 



Glu Arg Leu Leu Arg Leu Ser Lys Ala Val Gly Glu Trp Met Asp Glu 

50 55 60 

Tyr Thr Pro Asp Val He Ala He Glu Arg Val Phe Glu Arg Gly Asn 

65 70 75 80 

Val Ser Thr Val Met Asn Thr Ala His Ala Val Gly Val Leu He Leu 



Ala Ala Ala Glu Arg Gly Leu Pro Val His Met Tyr Thr Pro Ser Glu 
100 105 110 

Val Lys Lys Ala lie Ser Gly Asn Gly Arg Ala Asp Lys Lys Gin Met 
115 120 125 

Thr Val Met He Thr Arg He Leu Gly Leu Gly Glu Pro Pro Lys Pro 
130 135 140 

Ala Asp Ala Ala Asp Ala Leu Ser Leu Ala Val Cys His Cys Trp Arg 
145 150 155 160 

Ala Pro Met Leu Met Arg Ala Gin Ser Gin Tyr Ser Glu Gin Glu Leu 
165 170 175 

Glu Lys Arg Arg Arg Val Gin Gin Gly Lys Leu Gly Lys Ala Lys Ser 
180 185 190 

Thr Tyr Asn Ala Glu Gin Ala Gin Ser His Ala Ser Asp Pro Ala Lys 
195 200 205 

Ala Ala His Pro Ser Gin Phe Gin Arg Thr Asp Thr Asn 
210 215 220 



<210> 93 
<211> 423 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (400) 

<223> RXA02251 

<400> 93 
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atgtgggctt tccagtcccg cgatggagaa gatgtggtgc gcgcggttgc gaccttccgc 60 

gacctcgaaa acaagtacat gccagaggac taattaagct gtg get gat cca aca 115 

Val Ala Asp Pro Thr 

1 5 

act tat cgc ccg get cca gga aca att cca acg gag ccg ggt gtt tat 163 

Thr Tyr Arg Pro Ala Pro Gly Thr He Pro Thr Glu Pro Gly Val Tyr 

10 15 20 

aaa ttc agg gac gaa aac cgc cgc gtg arc tac gtg ggc aag gec aaa 211 

Lys Phe Arg Asp Glu Asn Arg Arg Val He Tyr Val Gly Lys Ala Lys 

25 30 35 

aac ttg cgt teg egg ttg teg aac tat ttc cag gat gtc ace caa ctg 259 

Asn Leu Arg Ser Arg Leu Ser Asn Tyr Phe Gin Asp Val Thr Gin Leu 



cat ccg cgc acc cgc caa atg gtg ttc gca gcg teg tct gtg gag tgg 307 

His Pro Arg Thr Arg Gin Met Val Phe Ala Ala Ser Ser Val Glu Trp 

55 60 65 

acc gtg gtg tec age gaa gtc gag gcg ctg cag ctg gaa tac acc tgg 355 

Thr Val Val Ser Ser Glu Val Glu Ala Leu Gin Leu Glu Tyr Thr Trp 



att aaa cgc ttt gat ccg egg ttc aaa cgt aaa ata ccg cga cga 

lie Lys Arg Phe Asp Pro Arg Phe Lys Arg Lys He Pro Arg Arg 

90 95 100 

taaaacctat cccatgctgg cag 



<210> 94 
<211> 100 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 94 

Val Ala Asp Pro Thr Thr Tyr Arg Pro Ala Pro Gly Thr He Pro Thr 
15 10 15 

Glu Pro Gly Val Tyr Lys Phe Arg Asp Glu Asn Arg Arg Val He Tyr 
20 25 30 

Val Gly Lys Ala Lys Asn Leu Arg Ser Arg Leu Ser Asn Tyr Phe Gin 
35 40 45 

Asp Val Thr Gin Leu His Pro Arg Thr Arg Gin Met Val Phe Ala Ala 
50 55 60 

Ser Ser Val Glu Trp Thr Val Val Ser Ser Glu Val Glu Ala Leu Gin 



Leu Glu Tyr Thr Trp He Lys Arg Phe Asp Pro Arg Phe Lys Arg Lys 
85 90 95 



He Pro Arg Arg 

100 
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<210> 95 

<211> 1947 

<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (1924) 

<223> RXA02252 

<400> 95 

cgcacccgcc aaatggtgtt cgcagcgtcg tctgtggagt ggaccgtggt gtccagcgaa 60 

gtcgaggcgc tgcagctgga atacacctgg attaaacgct ttg ate cgc ggt tea 115 

Leu lie Arg Gly Ser 

1 5 

aac gta aaa tac cgc gac gat aaa acc tat ccc atg ctg gca gta tec 163 

Asn Val Lys Tyr Arg Asp Asp Lys Thr Tyr Pro Met Leu Ala Val Ser 

10 15 20 



aca ggg gag agg ttc ccg cgc gcg ttc ttc ttc cga ggt ccg cgc cgc 211 
Thr Gly Glu Arg Phe Pro Arg Ala Phe Phe Phe Arg Gly Pro Arg Arg 
25 30 35 



aaa ggt gtg cgc tat ttc gga ccg tat tec cac gcg tgg gca gtg egg 259 
Lys Gly Val Arg Tyr Phe Gly Pro Tyr Ser His Ala Trp Ala Val Arg 
40 45 50 



gaa acc ctt gat ctt etc acc cgc gtt ttc ccc atg cgc acc tgt tea 307 
Glu Thr Leu Asp Leu Leu Thr Arg Val Phe Pro Met Arg Thr Cys Ser 
55 60 65 



aag ggt gtg ttt aac cgc cac gaa age etc ggc egg ccg tgt ttg ttg 355 
Lys Gly Val Phe Asn Arg His Glu Ser Leu Gly Arg Pro Cys Leu Leu 
70 75 80 85 



ggc tat ate gat aaa tgt gcg gec ccg tgc gtg ggc cgc gtg age gaa 403 
Gly Tyr lie Asp Lys Cys Ala Ala Pro Cys Val Gly Arg Val Ser Glu 
90 95 100 



gag gaa cac cgc gaa ate gtt gac ggt ttc acc tct ttc atg get ggt 451 
Glu Glu His Arg Glu He Val Asp Gly Phe Thr Ser Phe Met Ala Gly 
105 110 115 



cac acc gac aaa gtc act cgc aaa etc aac gee gac atg atg get gcg 4 99 
His Thr Asp Lys Val Thr Arg Lys Leu Asn Ala Asp Met Met Ala Ala 
120 125 130 



gee gag gaa etc gat ttc gag cgc gcg gee cgc ctg cgc gat gat ctg 547 
Ala Glu Glu Leu Asp Phe Glu Arg Ala Ala Arg Leu Arg Asp Asp Leu 
135 140 145 



gaa gec att gac aag gtc atg gaa aaa cag gec gtc gtc ctt ggc gat 595 
Glu Ala He Asp Lys Val Met Glu Lys Gin Ala Val Val Leu Gly Asp 
150 155 160 165 



ggc acc gac gee gac ate ate gca ttc gec acc gat cag eta gaa gee 
Gly Thr Asp Ala Asp lie He Ala Phe Ala Thr Asp Gin Leu Glu Ala 
170 175 180 



643 
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gcc gtg caa gtc ttc aac ate cga ggt ggc cga ate cgc ggc cag cgc 691 
Ala Val Gin Val Phe Asn lie Arg Gly Gly Arg He Arg Gly Gin Arg 
185 190 195 

ggc tgg gtt gtg gaa aag ccc ggc gac tac gec gga ttg ctt gtc gac 739 

Gly Trp Val Val Glu Lys Pro Gly Asp Tyr Ala Gly Leu Leu Val Asp 
200 205 210 

get acg acc caa cct gag ggt gat gee ccg gaa aca gat ccc gca ctg 787 

Ala Thr Thr Gin Pro Glu Gly Asp Ala Pro Glu Thr Asp Pro Ala Leu 
215 220 225 

cca ttt ttg atg caa gat ttc etc gtt cag ttt tat ggc gac gee gtc 835 

Pro Phe Leu Met Gin Asp Phe Leu Val Gin Phe Tyr Gly Asp Ala Val 

230 235 240 245 

gag cgt get gaa act gag get aag gaa gat get gcg gtg ate gag cga 883 

Glu Arg Ala Glu Thr Glu Ala Lys Glu Asp Ala Ala Val He Glu Arg 
250 255 260 

cgt ggc gtc gat aag cat tct ttt gaa gag gca gee cca gtg acg cgc 931 

Arg Gly Val Asp Lys His Ser Phe Glu Glu Ala Ala Pro Val Thr Arg 
265 270 275 

get teg gtc gtg ccc cgt gaa ate etc gtg caa gtt gcg ccc aat gaa 979 

Ala Ser Val Val Pro Arg Glu He Leu Val Gin Val Ala Pro Asn Glu 
280 285 290 

get gag caa acc ctg aaa gta ctg gag gaa ttg cgc ggt get ggc gtt 1027 

Ala Glu Gin Thr Leu Lys Val Leu Glu Glu Leu Arg Gly Ala Gly Val 
295 300 305 

gat gee cgc gtg cca cag cgc ggt gac aag cgt gcg etc atg gaa act 1075 

Asp Ala Arg Val Pro Gin Arg Gly Asp Lys Arg Ala Leu Met Glu Thr 

310 315 320 325 

gtg gag cgc aac gee aaa gag ctg ctg aaa caa cac aag ctt aag cgt 1123 

Val Glu Arg Asn Ala Lys Glu Leu Leu Lys Gin His Lys Leu Lys Arg 
330 335 340 

gtc ggt gat etc acc gcg cgt tea get gca ctg cag gaa ttg cag gaa 1171 

Val Gly Asp Leu Thr Ala Arg Ser Ala Ala Leu Gin Glu Leu Gin Glu 
345 350 355 

gcg ctg gac atg gag cag get ccg ctg cgc ate gaa tgt acc gat att 1219 

Ala Leu Asp Met Glu Gin Ala Pro Leu Arg He Glu Cys Thr Asp He 
360 365 370 

tec cat att cag ggc acc gat gtg gtg gca tec ctg gtg gtt ttt gaa 1267 

Ser His He Gin Gly Thr Asp Val Val Ala Ser Leu Val Val Phe Glu 
375 380 385 

gat ggt ttg cct cga aaa teg gac tac cga cgc tat cga gtc aaa gaa 1315 

Asp Gly Leu Pro Arg Lys Ser Asp Tyr Arg Arg Tyr Arg Val Lys Glu 

390 395 400 405 

gee gca ggc gat gga cat tec aac gac gtg gca tec att gcg gaa ate 1363 

Ala Ala Gly Asp Gly His Ser Asn Asp Val Ala Ser He Ala Glu He 
410 415 420 



acc agg cgc cgc ttc ctg cgc cac aac caa gac aaa ctt get gtt ccc 



1411 



BGI-127CP 



- 128 - 



Thr Arg Arg Arg Phe Leu Arg His Asn Gin Asp Lys Leu Ala Val Pro 
425 430 435 

gaa gcc gaa gag ttt gac ggc teg acc ttc age gat gaa aaa gtc gag 1459 
Glu Ala Glu Glu Phe Asp Gly Ser Thr Phe Ser Asp Glu Lys Val Glu 
440 445 450 

gaa atg age acc gac gcc agg cgt ttt gca tac cct cct cag att ttt 1507 
Glu Met Ser Thr Asp Ala Arg Arg Phe Ala Tyr Pro Pro Gin lie Phe 
455 460 465 

ate gtc gat ggt ggt gcc ccg cag gta get gca gcc caa gaa gtc ttt 1555 
He Val Asp Gly Gly Ala Pro Gin Val Ala Ala Ala Gin Glu Val Phe 
470 475 480 485 

gat gaa tta ggc ate gtt gac gtg gtg etc att ggc eta gcc aag cgc 1603 
Asp Glu Leu Gly He Val Asp Val Val Leu He Gly Leu Ala Lys Arg 
490 495 500 

ttg gaa gaa ate tgg ctg ccc ggc gac ccc gat ccc gtc ate ttg ccg 1651 
Leu Glu Glu He Trp Leu Pro Gly Asp Pro Asp Pro Val He Leu Pro 
505 510 515 

aga aac tec caa gca ctg ttt ttg etc cag caa ate cgt gac gaa gcc 1699 
Arg Asn Ser Gin Ala Leu Phe Leu Leu Gin Gin He Arg Asp Glu Ala 
520 525 530 

cac cgc ttt gcc ate acc tac cac cgc cag caa cga tec aag cgc atg 1747 
His Arg Phe Ala He Thr Tyr His Arg Gin Gin Arg Ser Lys Arg Met 
535 540 545 

cgt gtt tec gag eta gat age ate aag ggc ctt ggc cag age cgt cgc 1795 
Arg Val Ser Glu Leu Asp Ser He Lys Gly Leu Gly Gin Ser Arg Arg 
550 555 560 565 

act gaa eta gtc aag cac ttt gga tec gtg gca aaa ctg aaa gag gca 1843 
Thr Glu Leu Val Lys His Phe Gly Ser Val Ala Lys Leu Lys Glu Ala 
570 575 580 

age gtt gag gac att tec caa gtg aaa ggc ttc ggc ccg aaa ctt gcg 1891 
Ser Val Glu Asp He Ser Gin Val Lys Gly Phe Gly Pro Lys Leu Ala 
585 590 595 

gag get gtc tat gaa ggt ctt cac gcg tea aaa taagtagatc gctaggatgt 1944 
Glu Ala Val Tyr Glu Gly Leu His Ala Ser Lys 
600 605 



<210> 96 
<211> 608 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 96 

Leu He Arg Gly Ser Asn Val Lys Tyr Arg Asp Asp Lys Thr Tyr Pro 



Met Leu Ala Val Ser Thr Gly Glu Arg Phe Pro Arg Ala Phe Phe Phe 
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Arg Gly Pro Arg Arg Lys Gly Val Arg Tyr Phe Gly Pro Tyr Ser His 



Ala Trp Ala Val Arg Glu Thr Leu Asp Leu Leu Thr Arg Val Phe Pro 
50 55 60 

Met Arg Thr Cys Ser Lys Gly Val Phe Asn Arg His Glu Ser Leu Gly 
65 70 75 80 

Arg Pro Cys Leu Leu Gly Tyr lie Asp Lys Cys Ala Ala Pro Cys Val 
85 90 95 

Gly Arg Val Ser Glu Glu Glu His Arg Glu He Val Asp Gly Phe Thr 
100 105 110 

Ser Phe Met Ala Gly His Thr Asp Lys Val Thr Arg Lys Leu Asn Ala 
115 120 125 

Asp Met Met Ala Ala Ala Glu Glu Leu Asp Phe Glu Arg Ala Ala Arg 
130 135 140 

Leu Arg Asp Asp Leu Glu Ala He Asp Lys Val Met Glu Lys Gin Ala 
145 150 155 160 

Val Val Leu Gly Asp Gly Thr Asp Ala Asp He He Ala Phe Ala Thr 
165 170 175 

Asp Gin Leu Glu Ala Ala Val Gin Val Phe Asn He Arg Gly Gly Arg 
180 185 190 

He Arg Gly Gin Arg Gly Trp Val Val Glu Lys Pro Gly Asp Tyr Ala 
195 200 205 

Gly Leu Leu Val Asp Ala Thr Thr Gin Pro Glu Gly Asp Ala Pro Glu 
210 215 220 

Thr Asp Pro Ala Leu Pro Phe Leu Met Gin Asp Phe Leu Val Gin Phe 
225 230 235 240 

Tyr Gly Asp Ala Val Glu Arg Ala Glu Thr Glu Ala Lys Glu Asp Ala 
245 250 255 

Ala Val He Glu Arg Arg Gly Val Asp Lys His Ser Phe Glu Glu Ala 
260 265 270 

Ala Pro Val Thr Arg Ala Ser Val Val Pro Arg Glu lie Leu Val Gin 
275 280 285 

Val Ala Pro Asn Glu Ala Glu Gin Thr Leu Lys Val Leu Glu Glu Leu 
290 295 300 

Arg Gly Ala Gly Val Asp Ala Arg Val Pro Gin Arg Gly Asp Lys Arg 
305 310 315 320 

Ala Leu Met Glu Thr Val Glu Arg Asn Ala Lys Glu Leu Leu Lys Gin 
325 330 335 

His Lys Leu Lys Arg Val Gly Asp Leu Thr Ala Arg Ser Ala Ala Leu 
340 345 350 



BGI-127CP 



Gin Glu Leu Gin Glu Ala Leu Asp Met Glu Gin Ala Pro Leu Arg lie 
355 360 365 

Glu Cys Thr Asp lie Ser His lie Gin Gly Thr Asp Val Val Ala Ser 
370 375 380 

Leu Val Val Phe Glu Asp Gly Leu Pro Arg Lys Ser Asp Tyr Arg Arg 
385 390 395 400 

Tyr Arg Val Lys Glu Ala Ala Gly Asp Gly His Ser Asn Asp Val Ala 
405 410 415 

Ser lie Ala Glu lie Thr Arg Arg Arg Phe Leu Arg His Asn Gin Asp 
420 425 430 

Lys Leu Ala Val Pro Glu Ala Glu Glu Phe Asp Gly Ser Thr Phe Ser 
435 440 445 

Asp Glu Lys Val Glu Glu Met Ser Thr Asp Ala Arg Arg Phe Ala Tyr 
450 455 460 

Pro Pro Gin He Phe He Val Asp Gly Gly Ala Pro Gin Val Ala Ala 
465 470 475 480 

Ala Gin Glu Val Phe Asp Glu Leu Gly He Val Asp Val Val Leu He 
485 490 495 

Gly Leu Ala Lys Arg Leu Glu Glu He Trp Leu Pro Gly Asp Pro Asp 
500 505 510 

Pro Val He Leu Pro Arg Asn Ser Gin Ala Leu Phe Leu Leu Gin Gin 
515 520 525 

He Arg Asp Glu Ala His Arg Phe Ala He Thr Tyr His Arg Gin Gin 
530 535 540 

Arg Ser Lys Arg Met Arg Val Ser Glu Leu Asp Ser He Lys Gly Leu 
545 550 555 560 

Gly Gin Ser Arg Arg Thr Glu Leu Val Lys His Phe Gly Ser Val Ala 
565 570 575 

Lys Leu Lys Glu Ala Ser Val Glu Asp He Ser Gin Val Lys Gly Phe 
580 585 590 

Gly Pro Lys Leu Ala Glu Ala Val Tyr Glu Gly Leu His Ala Ser Lys 
595 600 605 



<210> 97 
<211> 2952 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2929) 
<223> RXN02416 
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<400> 97 

agcggaaaca ccttgttcga tgctatgttc gaaggtgtat tttttgaagc gacaaaaatc 60 

gattttgaag ggcagttgag cattggctga tcgcctcgta gtg cgc gga gcg cgt 115 

Val Arg Gly Ala Arg 



gaa cat aac eta aaa ggc gtg gat att gat ttg cca cgc gac teg atg 163 

Glu His Asn Leu Lys Gly Val Asp lie Asp Leu Pro Arg Asp Ser Met 

10 15 20 

gtg gtg ttc acc ggc ctg tea ggt tec ggt aaa tea tea ctg gee ttt 211 

Val Val Phe Thr Gly Leu Ser Gly Ser Gly Lys Ser Ser Leu Ala Phe 



gac acc ate ttt gcg gaa ggc cag cgc cgt tac gtg gag teg ttg tec 

Asp Thr lie Phe Ala Glu Gly Gin Arg Arg Tyr Val Glu Ser Leu Ser 

40 45 50 

agt tac gec cgc atg ttc ttg ggg cag atg gac aag ccg gac gtg gat 

Ser Tyr Ala Arg Met Phe Leu Gly Gin Met Asp Lys Pro Asp Val Asp 



ttg att gat gga tta tec cca gcg gtc tec att gac caa aaa tec acc 
Leu lie Asp Gly Leu Ser Pro Ala Val Ser lie Asp Gin Lys Ser Thr 



aac cgc aac cct egg tec aca gtc ggt acc ate acg gaa gtc tat gac 403 

Asn Arg Asn Pro Arg Ser Thr Val Gly Thr He Thr Glu Val Tyr Asp 

90 95 100 

tac ctg cgt ctt ctg tac gee cgc get ggt acc gca cac tgc cca gtg 451 

Tyr Leu Arg Leu Leu Tyr Ala Arg Ala Gly Thr Ala His Cys Pro Val 

105 110 115 

tgt gat gee cgc gtg gag cgt caa acc ccc cag cag atg gtg gac caa 499 

Cys Asp Ala Arg Val Glu Arg Gin Thr Pro Gin Gin Met Val Asp Gin 

120 125 130 

ate ctt ggc atg gag gag gga ctg aag ttc caa ate ctt gcg cct gtg 547 

He Leu Gly Met Glu Glu Gly Leu Lys Phe Gin He Leu Ala Pro Val 
135 140 145 

gtg cgt acc cgt aaa ggt gag ttc gtt gat ctt ttc gca gat ctt gca 595 

Val Arg Thr Arg Lys Gly Glu Phe Val Asp Leu Phe Ala Asp Leu Ala 

150 155 160 165 

tec caa ggt tat tec cgc gtg egg gtt gat ggg gaa gtg cac cag etc 643 

Ser Gin Gly Tyr Ser Arg Val Arg Val Asp Gly Glu Val His Gin Leu 

170 175 180 

teg gat cct cca aag eta gaa aag cag ate aag cac gat att gat gtt 691 

Ser Asp Pro Pro Lys Leu Glu Lys Gin He Lys His Asp He Asp Val 

185 190 195 

gtg gtt gac cgt erg cag gta aaa gee age caa aag cag cgc ctg aca 739 

Val Val Asp Arg Leu Gin Val Lys Ala Ser Gin Lys Gin Arg Leu Thr 

200 205 210 

gac tct atg gaa acc gca ctt cgc ctg gee gat ggc gtg get gtg ctg 787 
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Asp Ser Met Glu Thr Ala Leu Arg Leu Ala Asp Gly Val Ala Val Leu 
215 220 225 

gag ttc gtt ggc ctg gag gaa gat gat ccg aat agg ctt cgt cga ttc 
Glu Phe Val Gly Leu Glu Glu Asp Asp Pro Asn Arg Leu Arg Arg Phe 
230 235 240 245 

tct gaa aag atg age tgc cct aac ggt cac gcg ttg acg gtt gat gag 
Ser Glu Lys Met Ser Cys Pro Asn Gly His Ala Leu Thr Val Asp Glu 
250 255 260 

ctg gag cct cgt get ttt tec ttc aac tct cct tat ggc gcg tgt cct 
Leu Glu Pro Arg Ala Phe Ser Phe Asn Ser Pro Tyr Gly Ala Cys Pro 
265 270 275 

gec tgt gat ggc ttg ggt gtg cgc acc gaa gtt gat att gat ctg ate 
Ala Cys Asp Gly Leu Gly Val Arg Thr Glu Val Asp lie Asp Leu lie 
280 285 290 

ate cca gat cca gat gca cct gca act aaa gcg gtt cag ccc tgg aac 
He Pro Asp Pro Asp Ala Pro Ala Thr Lys Ala Val Gin Pro Trp Asn 
295 300 305 

tec age cca aac cac tct tac ttt gaa aag etc att gaa ggc ctg gcg 
Ser Ser Pro Asn His Ser Tyr Phe Glu Lys Leu He Glu Gly Leu Ala 
310 315 320 325 

aaa gec ere gga ttt gat ccg gaa act ccg tac agt gag etc acc gca 
Lys Ala Leu Gly Phe Asp Pro Glu Thr Pro Tyr Ser Glu Leu Thr Ala 
330 335 340 

get caa aag aag get ctg gtc tat gga teg aag gaa gaa gta age gtt 
Ala Gin Lys Lys Ala Leu Val Tyr Gly Ser Lys Glu Glu Val Ser Val 
345 350 355 

cga tac aag aac cgc tac gga cgc gtg cgt tct tgg act gcg cct ttt 
Arg Tyr Lys Asn Arg Tyr Gly Arg Val Arg Ser Trp Thr Ala Pro Phe 
360 365 370 

gaa ggt gtc atg ggc tac ttt gat cgc aag ttg gag cag act gat tec 
Glu Gly Val Met Gly Tyr Phe Asp Arg Lys Leu Glu Gin Thr Asp Ser 
375 380 385 

gaa acc caa aaa gac cga ctg ttg ggc tac acc cgt gaa gtg ccc tgc 
Glu Thr Gin Lys Asp Arg Leu Leu Gly Tyr Thr Arg Glu Val Pro Cys 
390 395 400 405 

cca acc tgt aaa ggc gca cgc etc aag ccg gaa ate ttg gee gtt cgc 
Pro Thr Cys Lys Gly Ala Arg Leu Lys Pro Glu He Leu Ala Val Arg 
410 415 420 

eta gac tec gga age cat gga gcg ttg tec att get gga eta acc gcg 
Leu Asp Ser Gly Ser His Gly Ala Leu Ser He Ala Gly Leu Thr Ala 
425 430 435 

ctg teg gtg cat gaa gca ttc gag ttt ttg gat aac etc aca ctg ggc 
Leu Ser Val His Glu Ala Phe Glu Phe Leu Asp Asn Leu Thr Leu Gly 
440 445 450 



aag cgc gag gaa atg ate gcg gga get gtg ctg aag gaa att cac gec 
Lys Arg Glu Glu Met He Ala Gly Ala Val Leu Lys Glu He His Ala 
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cgc ctg aaa ttc ctg ctt gac gtg ggc ctt tec tac etc acc ctt gat 1555 

Arg Leu Lys Phe Leu Leu Asp Val Gly Leu Ser Tyr Leu Thr Leu Asp 

470 475 480 485 

cgc gec gca ggc acc ctg tct ggt ggt gaa gcg cag cgt ate cgc ctg 1603 

Arg Ala Ala Gly Thr Leu Ser Gly Gly Glu Ala Gin Arg lie Arg Leu 
490 495 500 

get act caa att ggt tec ggt ctg get ggt gtg etc tac gtc ttg gat 1651 

Ala Thr Gin He Gly Ser Gly Leu Ala Gly Val Leu Tyr Val Leu Asp 

505 510 515 

gag cca tec att ggt ctg cac caa cgt gac aac cag cgc ttg arc act 1699 

Glu Pro Ser He Gly Leu His Gin Arg Asp Asn Gin Arg Leu He Thr 

520 525 530 

acc ctt gag cat etc cga gat ate gga aac acg etc att gtt gtg gaa 1747 

Thr Leu Glu His Leu Arg Asp He Gly Asn Thr Leu He Val Val Glu 

535 540 545 

cac gat gaa gac acc ate agg cgc gca gac tgg etc gtg gat att ggt 1795 

His Asp Glu Asp Thr He Arg Arg Ala Asp Trp Leu Val Asp He Gly 

550 555 560 565 

cct cga get ggt gaa ttt ggt ggc gaa gtg gtc tac caa ggt gag ccg 1843 

Pro Arg Ala Gly Glu Phe Gly Gly Glu Val Val Tyr Gin Gly Glu Pro 
570 575 580 

aag ggc att ttg gac tgc gaa gaa tec etc aca ggt get tac ttg tct 1891 

Lys Gly He Leu Asp Cys Glu Glu Ser Leu Thr Gly Ala Tyr Leu Ser 

585 590 595 

ggt cgt cga acc ctg ggt gtt cct gat act cgc cgt gag ate gac aaa 1939 

Gly Arg Arg Thr Leu Gly Val Pro Asp Thr Arg Arg Glu He Asp Lys 

600 605 610 

gag cga cag etc aag gtg gtt ggt get agg gaa aat aac ctg cag ggc 1987 

Glu Arg Gin Leu Lys Val Val Gly Ala Arg Glu Asn Asn Leu Gin Gly 

615 620 625 

ate gat gtg aaa ate cca ctg ggt gtg ctg tgc tgc ate act ggt gtg 2035 

He Asp Val Lys He Pro Leu Gly Val Leu Cys Cys He Thr Gly Val 

630 635 640 645 

teg gga tct ggt aaa tec acg ctg gtc aat cag att ttg gec aag gtt 2083 

Ser Gly Ser Gly Lys Ser Thr Leu Val Asn Gin He Leu Ala Lys Val 
650 655 660 

ctg gee aac aaa etc aac cgc gca cgc caa gtg cct ggt cgc gca aag 2131 

Leu Ala Asn Lys Leu Asn Arg Ala Arg Gin Val Pro Gly Arg Ala Lys 

665 670 675 

egg gtg gaa ggc etc gag cac ttg gat aag ttg gtc caa gtg gat cag 2179 

Arg Val Glu Gly Leu Glu His Leu Asp Lys Leu Val Gin Val Asp Gin 

680 685 690 

teg cca att ggt cgt act cca cgt tea aac cca gcg acg tac acg ggt 2227 

Ser Pro He Gly Arg Thr Pro Arg Ser Asn Pro Ala Thr Tyr Thr Gly 

695 700 705 
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gtg ttt gat aaa gtc cgt aac ctt ttt gcc gag acc act gaa gcg aag 

Val Phe Asp Lys Val Arg Asn Leu Phe Ala Glu Thr Thr Glu Ala Lys 
710 715 720 725 

gtc cgc ggt tac aag cct ggc cgc ttc tec ttc aat att aag ggt gga 

Val Arg Gly Tyr Lys Pro Gly Arg Phe Ser Phe Asn lie Lys Gly Gly 
730 735 740 

cgc tgc gaa gca tgt cag ggc gat ggc acg ctg aag ate gaa atg aac 

Arg Cys Glu Ala Cys Gin Gly Asp Gly Thr Leu Lys lie Glu Met Asn 
745 750 755 

ttc ctg ccc gac gtg tat gtt ccg tgt gaa gtc tgt gat ggt cag cgc 

Phe Leu Pro Asp Val Tyr Val Pro Cys Glu Val Cys Asp Gly Gin Arg 
760 765 770 

tac aac cgc gag acc etc gag gtg aag tac aag ggc aaa aac ate get 

Tyr Asn Arg Glu Thr Leu Glu Val Lys Tyr Lys Gly Lys Asn lie Ala 

775 780 785 

gaa gta ttg ggc atg ccg ate tct gag get gcg gac ttc ttt gag ccc 

Glu Val Leu Gly Met Pro lie Ser Glu Ala Ala Asp Phe Phe Glu Pro 
790 795 800 805 

ate acc tea att cac cga tac eta gca acg ctg gtt gat gtc ggc ctt 

lie Thr Ser lie His Arg Tyr Leu Ala Thr Leu Val Asp Val Gly Leu 
810 815 820 

ggc tat gtc cgt ttg ggc cag gca gca aca acc ttg tct ggt ggt gaa 

Gly Tyr Val Arg Leu Gly Gin Ala Ala Thr Thr Leu Ser Gly Gly Glu 
825 830 835 

gcc cag cgt gtg aaa ctt gcc get gag ctg cag aag cgt tec aac ggt 

Ala Gin Arg Val Lys Leu Ala Ala Glu Leu Gin Lys Arg Ser Asn Gly 
840 845 850 

cgc acc gtt tac ate etc gat gag cca act act ggt ttg cac ttt gaa 

Arg Thr Val Tyr lie Leu Asp Glu Pro Thr Thr Gly Leu His Phe Glu 

855 860 865 

gat att cgc aaa etc atg atg gtg ate gaa ggc ctg gtg gac aag ggt 

Asp lie Arg Lys Leu Met Met Val lie Glu Gly Leu Val Asp Lys Gly 
870 875 880 885 

aac tec gtg ate ate ate gag cac aac etc gac gtg ate aag get gcc 

Asn Ser Val He He He Glu His Asn Leu Asp Val He Lys Ala Ala 
890 895 900 

gac tgg ate gtg gac atg ggt cca gag ggc gga age ggc ggt gga acc 

Asp Trp He Val Asp Met Gly Pro Glu Gly Gly Ser Gly Gly Gly Thr 
905 910 915 

gtg gtc get gaa gga acc cca gag caa gtt get gaa gtt gcg ggt tec 

Val Val Ala Glu Gly Thr Pro Glu Gin Val Ala Glu Val Ala Gly Ser 
920 925 930 

tac acc ggc caa ttc ctt aaa gag ttg ttg taggagaaga tgaggggctt 
Tyr Thr Gly Gin Phe Leu Lys Glu Leu Leu 

935 940 
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<210> 98 
<211> 943 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 98 

Val Arg Gly Ala Arg Glu His Asn Leu Lys Gly Val Asp lie Asp Leu 
15 10 15 

Pro Arg Asp Ser Met Val Val Phe Thr Gly Leu Ser Gly Ser Gly Lys 
20 25 30 

Ser Ser Leu Ala Phe Asp Thr He Phe Ala Glu Gly Gin Arg Arg Tyr 
35 40 45 

Val Glu Ser Leu Ser Ser Tyr Ala Arg Met Phe Leu Gly Gin Met Asp 



Lys Pro Asp Val Asp Leu He Asp Gly Leu Ser Pro Ala Val Ser He 
65 70 75 80 

Asp Gin Lys Ser Thr Asn Arg Asn Pro Arg Ser Thr Val Gly Thr He 
85 90 95 

Thr Glu Val Tyr Asp Tyr Leu Arg Leu Leu Tyr Ala Arg Ala Gly Thr 
100 105 110 

Ala His Cys Pro Val Cys Asp Ala Arg Val Glu Arg Gin Thr Pro Gin 
115 120 125 

Gin Met Val Asp Gin He Leu Gly Met Glu Glu Gly Leu Lys Phe Gin 
130 135 140 

He Leu Ala Pro Val Val Arg Thr Arg Lys Gly Glu Phe Val Asp Leu 
145 150 155 160 

Phe Ala Asp Leu Ala Ser Gin Gly Tyr Ser Arg Val Arg Val Asp Gly 
165 170 175 

Glu Val His Gin Leu Ser Asp Pro Pro Lys Leu Glu Lys Gin He Lys 
180 185 190 

His Asp He Asp Val Val Val Asp Arg Leu Gin Val Lys Ala Ser Gin 
195 200 205 

Lys Gin Arg Leu Thr Asp Ser Met Glu Thr Ala Leu Arg Leu Ala Asp 
210 215 220 

Gly Val Ala Val Leu Glu Phe Val Gly Leu Glu Glu Asp Asp Pro Asn 
225 230 235 240 

Arg Leu Arg Arg Phe Ser Glu Lys Met Ser Cys Pro Asn Gly His Ala 
245 250 255 

Leu Thr Val Asp Glu Leu Glu Pro Arg Ala Phe Ser Phe Asn Ser Pro 
260 265 270 

Tyr Gly Ala Cys Pro Ala Cys Asp Gly Leu Gly Val Arg Thr Glu Val 
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Asp lie Asp Leu lie lie Pro Asp Pro Asp Ala Pro Ala Thr Lys Ala 
290 295 300 

Val Gin Pro Trp Asn Ser Ser Pro Asn His Ser Tyr Phe Glu Lys Leu 
305 310 315 320 

He Glu Gly Leu Ala Lys Ala Leu Gly Phe Asp Pro Glu Thr Pro Tyr 
325 330 335 

Ser Glu Leu Thr Ala Ala Gin Lys Lys Ala Leu Val Tyr Gly Ser Lys 
340 345 350 

Glu Glu Val Ser Val Arg Tyr Lys Asn Arg Tyr Gly Arg Val Arg Ser 
355 360 365 

Trp Thr Ala Pro Phe Glu Gly Val Met Gly Tyr Phe Asp Arg Lys Leu 
370 375 380 

Glu Gin Thr Asp Ser Glu Thr Gin Lys Asp Arg Leu Leu Gly Tyr Thr 
385 390 395 400 

Arg Glu Val Pro Cys Pro Thr Cys Lys Gly Ala Arg Leu Lys Pro Glu 
405 410 415 

He Leu Ala Val Arg Leu Asp Ser Gly Ser His Gly Ala Leu Ser He 
420 425 430 

Ala Gly Leu Thr Ala Leu Ser Val His Glu Ala Phe Glu Phe Leu Asp 
435 440 445 

Asn Leu Thr Leu Gly Lys Arg Glu Glu Met lie Ala Gly Ala Val Leu 
450 455 460 

Lys Glu He His Ala Arg Leu Lys Phe Leu Leu Asp Val Gly Leu Ser 
465 470 475 480 

Tyr Leu Thr Leu Asp Arg Ala Ala Gly Thr Leu Ser Gly Gly Glu Ala 
485 490 495 

Gin Arg He Arg Leu Ala Thr Gin He Gly Ser Gly Leu Ala Gly Val 
500 505 510 

Leu Tyr Val Leu Asp Glu Pro Ser He Gly Leu His Gin Arg Asp Asn 
515 520 525 

Gin Arg Leu He Thr Thr Leu Glu His Leu Arg Asp He Gly Asn Thr 
530 535 540 

Leu He Val Val Glu His Asp Glu Asp Thr He Arg Arg Ala Asp Trp 
545 550 555 560 

Leu Val Asp He Gly Pro Arg Ala Gly Glu Phe Gly Gly Glu Val Val 
565 570 575 

Tyr Gin Gly Glu Pro Lys Gly He Leu Asp Cys Glu Glu Ser Leu Thr 
580 585 590 

Gly Ala Tyr Leu Ser Gly Arg Arg Thr Leu Gly Val Pro Asp Thr Arg 
595 600 605 
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Arg Glu lie Asp Lys Glu Arg Gin 
610 615 

Asn Asn Leu Gin Gly lie Asp Val 
625 630 

Gys He Thr Gly Val Ser Gly Ser 
645 

He Leu Ala Lys Val Leu Ala Asn 
660 



Leu Lys Val Val Gly Ala Arg Glu 
620 

Lys He Pro Leu Gly Val Leu Cys 

635 640 

Gly Lys Ser Thr Leu Val Asn Gin 
650 655 

Lys Leu Asn Arg Ala Arg Gin Val 
665 670 



Pro Gly Arg Ala Lys Arg Val Glu Gly Leu Glu His Leu Asp Lys Leu 
675 680 685 

Val Gin Val Asp Gin Ser Pro He Gly Arg Thr Pro Arg Ser Asn Pro 
690 695 700 

Ala Thr Tyr Thr Gly Val Phe Asp Lys Val Arg Asn Leu Phe Ala Glu 
705 710 715 720 

Thr Thr Glu Ala Lys Val Arg Gly Tyr Lys Pro Gly Arg Phe Ser Phe 
725 730 735 

Asn He Lys Gly Gly Arg Cys Glu Ala Cys Gin Gly Asp Gly Thr Leu 
740 745 750 

Lys He Glu Met Asn Phe Leu Pro Asp Val Tyr Val Pro Cys Glu Val 
755 760 765 

Cys Asp Gly Gin Arg Tyr Asn Arg Glu Thr Leu Glu Val Lys Tyr Lys 
770 775 780 

Gly Lys Asn He Ala Glu Val Leu Gly Met Pro He Ser Glu Ala Ala 
785 790 795 800 

Asp Phe Phe Glu Pro He Thr Ser He His Arg Tyr Leu Ala Thr Leu 
805 810 815 

Val Asp Val Gly Leu Gly Tyr Val Arg Leu Gly Gin Ala Ala Thr Thr 
820 825 830 

Leu Ser Gly Gly Glu Ala Gin Arg Val Lys Leu Ala Ala Glu Leu Gin 
835 840 845 

Lys Arg Ser Asn Gly Arg Thr Val Tyr He Leu Asp Glu Pro Thr Thr 
850 855 860 

Gly Leu His Phe Glu Asp He Arg Lys Leu Met Met Val He Glu Gly 
865 870 875 880 

Leu Val Asp Lys Gly Asn Ser Val He He He Glu His Asn Leu Asp 
885 890 895 

Val lie Lys Ala Ala Asp Trp He Val Asp Met Gly Pro Glu Gly Gly 
900 905 910 



Ser Gly Gly Gly Thr Val Val Ala Glu Gly Thr Pro Glu Gin Val Ala 
915 920 925 
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caa aag cag cgc ctg aca gac tct atg gaa acc gca ctt cgc ctg gcc 

Gin Lys Gin Arg Leu Thr Asp Ser Met Glu Thr Ala Leu Arg Leu Ala 

145 150 155 160 

gat ggc gtg get gtg ctg gag ttc gtt ggc ctg gag gaa gat gat ccg 

Asp Gly Val Ala Val Leu Glu Phe Val Gly Leu Glu Glu Asp Asp Pro 

165 170 175 

aat agg ctt cgt cga ttc tct gaa aag atg age tgc cct aac ggt cac 

Asn Arg Leu Arg Arg Phe Ser Glu Lys Met Ser Cys Pro Asn Gly His 



144 



Glu Val Ala Gly Ser Tyr Thr Gly Gin Phe Leu Lys Glu Leu Leu 
930 935 940 



<210> 99 
<211> 2663 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (2640) 
<223> FRXA02416 

<400> 99 

gac aag ccg gac gtg gat ttg att gat gga tta tec cca gcg gtc tec 

Asp Lys Pro Asp Val Asp Leu lie Asp Gly Leu Ser Pro Ala Val Ser 
15 10 15 

att gac caa aaa tec acc aac cgc aac cct egg tec aca gtc ggt acc 
He Asp Gin Lys Ser Thr Asn Arg Asn Pro Arg Ser Thr Val Gly Thr 
20 25 30 

ate acg gaa gtc tat gac tac ctg cgt ctt ctg tac gcc cgc get ggt 
He Thr Glu Val Tyr Asp Tyr Leu Arg Leu Leu Tyr Ala Arg Ala Gly 
35 40 45 

acc gca cac tgc cca gtg tgt gat gcc cgc gtg gag cgt caa acc ccc 192 
Thr Ala His Cys Pro Val Cys Asp Ala Arg Val Glu Arg Gin Thr Pro 
50 55 60 

cag cag atg gtg gac caa ate ctt ggc atg gag gag gga ctg aag ttc 240 
Gin Gin Met Val Asp Gin He Leu Gly Met Glu Glu Gly Leu Lys Phe 
65 70 75 80 

caa ate ctt gcg cct gtg gtg cgt acc cgt aaa ggt gag ttc gtt gat 288 
Gin He Leu Ala Pro Val Val Arg Thr Arg Lys Gly Glu Phe Val Asp 
85 90 95 

ctt ttc gca gat ctt gca tec caa ggt tat tec cgc gtg egg gtt gat 
Leu Phe Ala Asp Leu Ala Ser Gin Gly Tyr Ser Arg Val Arg Val Asp 
100 105 110 

ggg gaa gtg cac cag etc teg gat cct cca aag eta gaa aag cag ate 
Gly Glu Val His Gin Leu Ser Asp Pro Pro Lys Leu Glu Lys Gin He 
115 120 125 

aag cac gat att gat gtt gtg gtt gac cgt ctg cag gta aaa gcc age 432 
Lys His Asp He Asp Val Val Val Asp Arg Leu Gin Val Lys Ala Ser 
130 135 140 



336 



384 



480 
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gcg ttg acg gtt gat gag ctg gag cct cgt get ttt tec ttc aac tct 
Ala Leu Thr Val Asp Glu Leu Glu Pro Arg Ala Phe Ser Phe Asn Ser 
195 200 205 

cct tat ggc gcg tgt cct gec tgt gat ggc ttg ggt gtg cgc acc gaa 
Pro Tyr Gly Ala Cys Pro Ala Cys Asp Gly Leu Gly Val Arg Thr Glu 
210 215 220 

gtt gat att gat ctg ate ate cca gat cca gat gca cct gca act aaa 
Val Asp He Asp Leu He He Pro Asp Pro Asp Ala Pro Ala Thr Lys 
225 230 235 240 

gcg gtt cag ccc tgg aac tec age cca aac cac tct tac ttt gaa aag 
Ala Val Gin Pro Trp Asn Ser Ser Pro Asn His Ser Tyr Phe Glu Lys 
245 250 255 

etc att gaa ggc ctg gcg aaa gee etc gga ttt gat ccg gaa act ccg 
Leu He Glu Gly Leu Ala Lys Ala Leu Gly Phe Asp Pro Glu Thr Pro 
260 265 270 

tac agt gag etc acc gca get caa aag aag get ctg gtc tat gga teg 
Tyr Ser Glu Leu Thr Ala Ala Gin Lys Lys Ala Leu Val Tyr Gly Ser 
275 280 285 

aag gaa gaa gta age gtt cga tac aag aac cgc tac gga cgc gtg cgt 
Lys Glu Glu Val Ser Val Arg Tyr Lys Asn Arg Tyr Gly Arg Val Arg 
290 295 300 

tct tgg act gcg cct ttt gaa ggt gtc atg ggc tac ttt gat cgc aag 
Ser Trp Thr Ala Pro Phe Glu Gly Val Met Gly Tyr Phe Asp Arg Lys 
305 310 315 320 

ttg gag cag act gat tec gaa acc caa aaa gac cga ctg ttg ggc tac 
Leu Glu Gin Thr Asp Ser Glu Thr Gin Lys Asp Arg Leu Leu Gly Tyr 
325 330 335 

acc cgt gaa gtg ccc tgc cca acc tgt aaa ggc gca cgc etc aag ccg 
Thr Arg Glu Val Pro Cys Pro Thr Cys Lys Gly Ala Arg Leu Lys Pro 
340 345 350 

gaa ate ttg gee gtt cgc eta gac tec gga age cat gga gcg ttg tec 
Glu He Leu Ala Val Arg Leu Asp Ser Gly Ser His Gly Ala Leu Ser 
355 360 365 

att get gga eta acc gcg ctg teg gtg cat gaa gca ttc gag ttt ttg 
He Ala Gly Leu Thr Ala Leu Ser Val His Glu Ala Phe Glu Phe Leu 
370 375 380 

gat aac etc aca ctg ggc aag cgc gag gaa atg ate gcg gga get gtg 
Asp Asn Leu Thr Leu Gly Lys Arg Glu Glu Met He Ala Gly Ala Val 
385 390 395 400 

ctg aag gaa att cac gee cgc ctg aaa ttc ctg ctt gac gtg ggc ctt 
Leu Lys Glu He His Ala Arg Leu Lys Phe Leu Leu Asp Val Gly Leu 
405 410 415 



tec tac etc acc ctt gat cgc gee gca ggc acc ctg tct ggt ggt gaa 
Ser Tyr Leu Thr Leu Asp Arg Ala Ala Gly Thr Leu Ser Gly Gly Glu 
420 425 430 
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gcg cag cgt ate cgc ctg get act caa att ggt tec ggt ctg get ggt 1344 

Ala Gin Arg lie Arg Leu Ala Thr Gin lie Gly Ser Gly Leu Ala Gly 

435 440 445 

gtg etc tac gtc ttg gat gag cca tec att ggt ctg cac caa cgt gac 1392 

Val Leu Tyr Val Leu Asp Glu Pro Ser lie Gly Leu His Gin Arg Asp 

450 455 460 

aac cag cgc ttg ate act acc ctt gag cat etc cga gat ate gga aac 1440 

Asn Gin Arg Leu lie Thr Thr Leu Glu His Leu Arg Asp lie Gly Asn 

465 470 475 480 

acg etc att gtt gtg gaa cac gat gaa gac acc ate agg cgc gca gat 1488 

Thr Leu lie Val Val Glu His Asp Glu Asp Thr lie Arg Arg Ala Asp 

485 490 495 

tgg etc gtg gat att ggt cct cga get ggt gaa ttt ggt ggc gaa gtg 1536 

Trp Leu Val Asp lie Gly Pro Arg Ala Gly Glu Phe Gly Gly Glu Val 

500 505 510 

gtc tac caa ggt gag ccg aag ggc att trg gac tgc gaa gaa tec etc 1584 

Val Tyr Gin Gly Glu Pro Lys Gly lie Leu Asp Cys Glu Glu Ser Leu 

515 520 525 

aca ggt get tac ttg tct ggt cgt cga acc ctg ggt gtt cct gat act 1632 

Thr Gly Ala Tyr Leu Ser Gly Arg Arg Thr Leu Gly Val Pro Asp Thr 

530 535 540 

cgc cgt gag ate gac aaa gag cga cag etc aag gtg gtt ggt get agg 1680 

Arg Arg Glu lie Asp Lys Glu Arg Gin Leu Lys Val Val Gly Ala Arg 

545 550 555 560 

gaa aat aac ctg cag ggc ate gat gtg aaa ate cca ctg ggt gtg ctg 1728 

Glu Asn Asn Leu Gin Gly lie Asp Val Lys lie Pro Leu Gly Val Leu 

565 570 575 

tgc tgc ate act ggt gtg teg gga tct ggt aaa tec acg ctg gtc aat 1776 

Cys Cys lie Thr Gly Val Ser Gly Ser Gly Lys Ser Thr Leu Val Asn 

580 585 590 

cag att ttg gee aag gtt ctg gee aac aaa etc aac cgc gca cgc caa 1824 

Gin lie Leu Ala Lys Val Leu Ala Asn Lys Leu Asn Arg Ala Arg Gin 

595 600 605 

gtg cct ggt cgc gca aag egg gtg gaa ggc etc gag cac ttg gat aag 1872 

Val Pro Gly Arg Ala Lys Arg Val Glu Gly Leu Glu His Leu Asp Lys 

610 615 620 

ttg gtc caa gtg gat cag teg cca att ggt cgt act cca cgt tea aac 1920 

Leu Val Gin Val Asp Gin Ser Pro lie Gly Arg Thr Pro Arg Ser Asn 

625 630 635 640 

cca gcg acg tac acg ggt gtg ttt gat aaa gtc cgt aac ctt ttt gec 1968 

Pro Ala Thr Tyr Thr Gly Val Phe Asp Lys Val Arg Asn Leu Phe Ala 

645 650 655 

gag acc act gaa gcg aag gtc cgc ggt tac aag cct ggc cgc ttc tec 2016 

Glu Thr Thr Glu Ala Lys Val Arg Gly Tyr Lys Pro Gly Arg Phe Ser 

660 665 670 
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ttc aat att aag ggt gga cgc tgc gaa gca tgt cag ggc gat ggc acg 
Phe Asn He Lys Gly Gly Arg Cys Glu Ala Cys Gin Gly Asp Gly Thr 
675 680 685 

ctg aag ate gaa atg aac ttc ctg ccc gac gtg tat gtt ccg tgt gaa 
Leu Lys He Glu Met Asn Phe Leu Pro Asp Val Tyr Val Pro Cys Glu 
690 695 700 

gtc tgt gat ggt cag cgc tac aac cgc gag acc etc gag gtg aag tac 
Val Cys Asp Gly Gin Arg Tyr Asn Arg Glu Thr Leu Glu Val Lys Tyr 
705 710 715 720 

aag ggc aaa aac ate get gaa gta ttg ggc atg ccg ate tct gag get 
Lys Gly Lys Asn He Ala Glu Val Leu Gly Met Pro He Ser Glu Ala 
725 730 735 

gcg gac ttc ttt gag ccc ate acc tea att cac cga tac eta gca acg 
Ala Asp Phe Phe Glu Pro He Thr Ser He His Arg Tyr Leu Ala Thr 
740 745 750 

ctg gtt gat gtc ggc ctt ggc tat gtc cgt ttg ggc cag gca gca aca 
Leu Val Asp Val Gly Leu Gly Tyr Val Arg Leu Gly Gin Ala Ala Thr 
755 760 765 

acc ttg tct ggt ggt gaa gee cag cgt gtg aaa ctt gec get gag ctg 
Thr Leu Ser Gly Gly Glu Ala Gin Arg Val Lys Leu Ala Ala Glu Leu 
770 775 780 

cag aag cgt tec aac ggt cgc acc gtt tac ate etc gat gag cca act 
Gin Lys Arg Ser Asn Gly Arg Thr Val Tyr He Leu Asp Glu Pro Thr 
785 790 795 800 

act ggt ttg cac ttt gaa gat att cgc aaa etc atg atg gtg ate gaa 
Thr Gly Leu His Phe Glu Asp He Arg Lys Leu Met Met Val He Glu 
805 810 815 

ggc ctg gtg gac aag ggt aac tec gtg ate ate ate gag cac aac etc 
Gly Leu Val Asp Lys Gly Asn Ser Val He He He Glu His Asn Leu 
820 825 830 

gac gtg ate aag get gec gac tgg ate gtg gac atg ggt cca gag ggc 
Asp Val He Lys Ala Ala Asp Trp He Val Asp Met Gly Pro Glu Gly 
835 840 845 

gga age ggc ggt gga acc gtg gtc get gaa gga acc cca gag caa gtt 
Gly Ser Gly Gly Gly Thr Val Val Ala Glu Gly Thr Pro Glu Gin Val 
850 855 860 

get gaa gtt gcg ggt tec tac acc ggc caa ttc ctt aaa gag ttg ttg 
Ala Glu Val Ala Gly Ser Tyr Thr Gly Gin Phe Leu Lys Glu Leu Leu 
865 870 875 880 



taggagaaga tgaggggctt tea 



<210> 100 
<211> 880 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 100 
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Asp Lys Pro Asp Val Asp Leu lie Asp Gly Leu Ser Pro Ala Val Ser 
15 10 15 

lie Asp Gin Lys Ser Thr Asn Arg Asn Pro Arg Ser Thr Val Gly Thr 
20 25 30 

lie Thr Glu Val Tyr Asp Tyr Leu Arg Leu Leu Tyr Ala Arg Ala Gly 
35 40 45 

Thr Ala His Cys Pro Val Cys Asp Ala Arg Val Glu Arg Gin Thr Pro 
50 55 60 



Gin Gin Met Val Asp Gin lie Leu 
65 70 

Gin He Leu Ala Pro Val Val Arg 
85 

Leu Phe Ala Asp Leu Ala Ser Gin 
100 

Gly Glu Val His Gin Leu Ser Asp 

115 120 

Lys His Asp He Asp Val Val Val 
130 135 



Gly Met Glu Glu Gly Leu Lys Phe 
75 80 

Thr Arg Lys Gly Glu Phe Val Asp 
90 95 

Gly Tyr Ser Arg Val Arg Val Asp 
105 110 

Pro Pro Lys Leu Glu Lys Gin He 
125 

Asp Arg Leu Gin Val Lys Ala Ser 
140 



Gin Lys Gin Arg Leu Thr Asp Ser Met Glu Thr Ala Leu Arg Leu Ala 

145 150 155 160 

Asp Gly Val Ala Val Leu Glu Phe Val Gly Leu Glu Glu Asp Asp Pro 

165 170 175 



Asn Arg Leu Arg Arg Phe Ser Glu Lys Met Ser Cys Pro Asn Gly His 
180 185 190 

Ala Leu Thr Val Asp Glu Leu Glu Pro Arg Ala Phe Ser Phe Asn Ser 
195 200 205 



Pro Tyr Gly Ala Cys Pro Ala Cys Asp Gly Leu Gly Val Arg Thr Glu 
210 215 220 



Val Asp He Asp Leu He He Pro Asp Pro Asp Ala Pro Ala Thr Lys 
225 230 235 240 



Ala Val Gin Pro Trp Asn Ser Ser Pro Asn His Ser Tyr Phe Glu Lys 

245 250 255 

Leu He Glu Gly Leu Ala Lys Ala Leu Gly Phe Asp Pro Glu Thr Pro 

260 265 270 



Tyr Ser Glu Leu Thr Ala Ala Gin Lys Lys Ala Leu Val Tyr Gly Ser 
275 280 285 



Lys Glu Glu Val Ser Val Arg Tyr Lys Asn Arg Tyr Gly Arg Val Arg 
290 295 300 



Ser Trp Thr Ala Pro Phe Glu Gly Val Met Gly Tyr Phe Asp Arg Lys 
305 310 315 320 

Leu Glu Gin Thr Asp Ser Glu Thr Gin Lys Asp Arg Leu Leu Gly Tyr 
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325 



330 



335 



Thr Arg Glu Val Pro Cys Pro Thr Cys Lys Gly Ala Arg Leu Lys Pro 
340 345 350 

Glu lie Leu Ala Val Arg Leu Asp Ser Gly Ser His Gly Ala Leu Ser 
355 360 365 

lie Ala Gly Leu Thr Ala Leu Ser Val His Glu Ala Phe Glu Phe Leu 
370 375 380 

Asp Asn Leu Thr Leu Gly Lys Arg Glu Glu Met lie Ala Gly Ala Val 
385 390 395 400 

Leu Lys Glu lie His Ala Arg Leu Lys Phe Leu Leu Asp Val Gly Leu 
405 410 415 

Ser Tyr Leu Thr Leu Asp Arg Ala Ala Gly Thr Leu Ser Gly Gly Glu 
420 425 430 

Ala Gin Arg lie Arg Leu Ala Thr Gin lie Gly Ser Gly Leu Ala Gly 
435 440 445 

Val Leu Tyr Val Leu Asp Glu Pro Ser lie Gly Leu His Gin Arg Asp 
450 455 460 

Asn Gin Arg Leu lie Thr Thr Leu Glu His Leu Arg Asp lie Gly Asn 
465 470 475 480 

Thr Leu lie Val Val Glu His Asp Glu Asp Thr lie Arg Arg Ala Asp 
485 490 495 

Trp Leu Val Asp lie Gly Pro Arg Ala Gly Glu Phe Gly Gly Glu Val 
500 505 510 

Val Tyr Gin Gly Glu Pro Lys Gly lie Leu Asp Cys Glu Glu Ser Leu 
515 520 525 

Thr Gly Ala Tyr Leu Ser Gly Arg Arg Thr Leu Gly Val Pro Asp Thr 
530 535 540 

Arg Arg Glu lie Asp Lys Glu Arg Gin Leu Lys Val Val Gly Ala Arg 
545 550 555 560 

Glu Asn Asn Leu Gin Gly lie Asp Val Lys lie Pro Leu Gly Val Leu 
565 570 575 

Cys Cys lie Thr Gly Val Ser Gly Ser Gly Lys Ser Thr Leu Val Asn 
580 585 590 

Gin lie Leu Ala Lys Val Leu Ala Asn Lys Leu Asn Arg Ala Arg Gin 
595 600 605 

Val Pro Gly Arg Ala Lys Arg Val Glu Gly Leu Glu His Leu Asp Lys 
610 615 620 

Leu Val Gin Val Asp Gin Ser Pro lie Gly Arg Thr Pro Arg Ser Asn 
625 630 635 640 

Pro Ala Thr Tyr Thr Gly Val Phe Asp Lys Val Arg Asn Leu Phe Ala 



645 



650 



655 
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Glu Thr Thr Glu Ala Lys Val Arg Gly Tyr Lys Pro Gly Arg Phe Ser 
660 665 670 

Phe Asn He Lys Gly Gly Arg Cys Glu Ala Cys Gin Gly Asp Gly Thr 
675 680 685 

Leu Lys He Glu Met Asn Phe Leu Pro Asp Val Tyr Val Pro Cys Glu 
690 695 700 

Val Cys Asp Gly Gin Arg Tyr Asn Arg Glu Thr Leu Glu Val Lys Tyr 
705 710 715 720 

Lys Gly Lys Asn He Ala Glu Val Leu Gly Met Pro He Ser Glu Ala 
725 730 735 

Ala Asp Phe Phe Glu Pro He Thr Ser He His Arg Tyr Leu Ala Thr 
740 745 750 

Leu Val Asp Val Gly Leu Gly Tyr Val Arg Leu Gly Gin Ala Ala Thr 
755 760 765 

Thr Leu Ser Gly Gly Glu Ala Gin Arg Val Lys Leu Ala Ala Glu Leu 
770 775 780 

Gin Lys Arg Ser Asn Gly Arg Thr Val Tyr He Leu Asp Glu Pro Thr 
785 790 795 800 

Thr Gly Leu His Phe Glu Asp He Arg Lys Leu Met Met Val He Glu 
805 810 815 

Gly Leu Val Asp Lys Gly Asn Ser Val He He He Glu His Asn Leu 
820 825 830 

Asp Val He Lys Ala Ala Asp Trp He Val Asp Met Gly Pro Glu Gly 
835 840 845 

Gly Ser Gly Gly Gly Thr Val Val Ala Glu Gly Thr Pro Glu Gin Val 
850 855 860 

Ala Glu Val Ala Gly Ser Tyr Thr Gly Gin Phe Leu Lys Glu Leu Leu 
865 870 875 880 



<210> 101 
<211> 855 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (832) 

<223> RXA02563 

<400> 101 

aggtgaattt tgaggatgcg gaggctgttc gtgcggctcg ggaatttgtg gcagatccgc 60 



gaggtacggc ggcgtttctg actgcggagg aggatcacca arg atg ccg tat ate 115 
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Met Met Pro Tyr lie 



acc gat att gca gcg ctt gaa cat gtg ggt gtg get get get tgg aca 
Thr Asp He Ala Ala Leu Glu His Val Gly Val Ala Ala Ala Trp Thr 



gag aag gtt cct get ttt egg gtg ttg aga gaa aag cgc atg ctg gac 211 
Glu Lys Val Pro Ala Phe Arg Val Leu Arg Glu Lys Arg Met Leu Asp 



ttt cgt gcg ccg ate acc gtc ata acc ggg gaa aac ggt gtg ggt aag 
Phe Arg Ala Pro He Thr Val He Thr Gly Glu Asn Gly Val Gly Lys 



teg aca ttg ctg gag get ate gcg ate aat gcg ggc ttc gac aca gca 
Ser Thr Leu Leu Glu Ala He Ala He Asn Ala Gly Phe Asp Thr Ala 



ggt ggt gaa cac acc gga aag ttc aaa cct tec gac aac cct ttg caa 
Gly Gly Glu His Thr Gly Lys Phe Lys Pro Ser Asp Asn Pro Leu Gin 



act gtg gca aaa gca cac aag gga aaa gag ccg atg egg ggg tat ttc 403 

Thr Val Ala Lys Ala His Lys Gly Lys Glu Pro Met Arg Gly Tyr Phe 

90 95 100 

ctg egg gcg gaa act cat ttc aac gtc gcg tct gga tat cgc gat gag 451 

Leu Arg Ala Glu Thr His Phe Asn Val Ala Ser Gly Tyr Arg Asp Glu 

105 110 115 

get ccc ggc tgg gtg aac ctt cat cac atg teg cac ggg gag teg gtg 4 99 

Ala Pro Gly Trp Val Asn Leu His His Met Ser His Gly Glu Ser Val 

120 125 130 

atg cat att gtg cag aat get ttt gtg ggc aag ggg ctg tat ctg atg 547 

Met His He Val Gin Asn Ala Phe Val Gly Lys Gly Leu Tyr Leu Met 

135 140 145 

gat gag cct gaa gcg ggg eta teg ttc att cga cag atg gcg att ctg 595 

Asp Glu Pro Glu Ala Gly Leu Ser Phe lie Arg Gin Met Ala He Leu 

150 155 160 165 

gcg gag ctt aat ttt ctg gcg gaa agt ggt gcg caa att ate ate gtg 643 

Ala Glu Leu Asn Phe Leu Ala Glu Ser Gly Ala Gin He He He Val 

170 175 180 

acg cat teg ccg gtg ttg atg get att ccg ggt gca gaa att tgg gag 691 

Thr His Ser Pro Val Leu Met Ala He Pro Gly Ala Glu He Trp Glu 

185 190 195 

ttt agt gca teg ggg gaa ctg cat cga ggg ttt gat ttt gag gtg aca 739 

Phe Ser Ala Ser Gly Glu Leu His Arg Gly Phe Asp Phe Glu Val Thr 

200 205 210 

acg gcg ttt cga gcg eta cgt gac ttc ttt gag gat ccg gaa gaa att 787 

Thr Ala Phe Arg Ala Leu Arg Asp Phe Phe Glu Asp Pro Glu Glu He 

215 220 225 



get gag tac atg atg gac gtc atg atg gac aac aag ggg gag tec 
Ala Glu Tyr Met Met Asp Val Met Met Asp Asn Lys Gly Glu Ser 



832 
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230 



235 



240 



tagctcacaa gtagttctcg aat 



855 



<210> 102 
<211> 244 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 102 

Met Met Pro Tyr He Thr Asp He Ala Ala Leu Glu His Val Gly Val 
15 10 15 

Ala Ala Ala Trp Thr Glu Lys Val Pro Ala Phe Arg Val Leu Arg Glu 
20 25 30 

Lys Arg Met Leu Asp Phe Arg Ala Pro He Thr Val He Thr Gly Glu 
35 40 45 

Asn Gly Val Gly Lys Ser Thr Leu Leu Glu Ala He Ala lie Asn Ala 
50 55 60 

Gly Phe Asp Thr Ala Gly Gly Glu His Thr Gly Lys Phe Lys Pro Ser 
65 70 75 80 

Asp Asn Pro Leu Gin Thr Val Ala Lys Ala His Lys Gly Lys Glu Pro 
85 90 95 

Met Arg Gly Tyr Phe Leu Arg Ala Glu Thr His Phe Asn Val Ala Ser 
100 105 110 

Gly Tyr Arg Asp Glu Ala Pro Gly Trp Val Asn Leu His His Met Ser 
115 120 125 

His Gly Glu Ser Val Met His He Val Gin Asn Ala Phe Val Gly Lys 
130 135 140 

Gly Leu Tyr Leu Met Asp Glu Pro Glu Ala Gly Leu Ser Phe He Arg 
145 150 155 160 

Gin Met Ala He Leu Ala Glu Leu Asn Phe Leu Ala Glu Ser Gly Ala 
165 170 175 

Gin He He He Val Thr His Ser Pro Val Leu Met Ala He Pro Gly 
180 185 190 

Ala Glu He Trp Glu Phe Ser Ala Ser Gly Glu Leu His Arg Gly Phe 
195 200 205 

Asp Phe Glu Val Thr Thr Ala Phe Arg Ala Leu Arg Asp Phe Phe Glu 
210 215 220 

Asp Pro Glu Glu He Ala Glu Tyr Met Met Asp Val Met Met Asp Asn 
225 230 235 240 

Lys Gly Glu Ser 



<210> 103 
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<211> 2220 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2197) 
<223> RXA02731 

<400> 103 

tttgcgctaa acgtaggggt caagcgtcga aaagcgcttg cttgcacgct gttttgctgc 60 

gggccgcaac gtgtccaccc tgtggcgtat cctagaatgc atg get ttt get get 115 

Met Ala Phe Ala Ala 



gaa cat cct gtc ctg tec cac tct gag cac cgc ccg gtt ggt gaa ate 
Glu His Pro Val Leu Ser His Ser Glu His Arg Pro Val Gly Glu lie 



gag cgt age gat gac aaa ttt gtt gtc gtt agt gaa ttt gag cct gcg 211 
Glu Arg Ser Asp Asp Lys Phe Val Val Val Ser Glu Phe Glu Pro Ala 



ggt gac cag cct gcg get att aaa gag etc gat gag cgc ttg gat cgc 
Gly Asp Gin Pro Ala Ala lie Lys Glu Leu Asp Glu Arg Leu Asp Arg 



ggt gag egg gac gtc gtt ttg atg ggt get act ggt acg ggt aag tec 307 

Gly Glu Arg Asp Val Val Leu Met Gly Ala Thr Gly Thr Gly Lys Ser 
55 60 65 

gcg act gcg gcg tgg ttg ate gaa aag cag cag cgc ccc get ttg gtg 355 

Ala Thr Ala Ala Trp Leu lie Glu Lys Gin Gin Arg Pro Ala Leu Val 



atg gcg ccg aat aag acg ctg get gcg cag ttg get aat gaa ttg egg 403 

Met Ala Pro Asn Lys Thr Leu Ala Ala Gin Leu Ala Asn Glu Leu Arg 

90 95 100 

cag ctg ttg ccc aat aac gcg gtg gag tat ttc gtg tct tat tac gat 451 

Gin Leu Leu Pro Asn Asn Ala Val Glu Tyr Phe Val Ser Tyr Tyr Asp 

105 110 115 

tac tac cag cca gaa gcg tat ate gcg cag act gat acc tat att gaa 499 

Tyr Tyr Gin Pro Glu Ala Tyr lie Ala Gin Thr Asp Thr Tyr lie Glu 

120 125 130 

aag gac tec teg att aat gag gat gtg gag cgt ctg cgt cac teg gcg 547 

Lys Asp Ser Ser lie Asn Glu Asp Val Glu Arg Leu Arg His Ser Ala 

135 140 145 

acg teg tct ttg ctg agt agg cga gac gtc gtg gtt gtt agt teg gtg 595 

Thr Ser Ser Leu Leu Ser Arg Arg Asp Val Val Val Val Ser Ser Val 

150 155 160 165 

teg tgt att tat ggc ttg ggc act cca cag tct tat ctt gac cgt tec 643 

Ser Cys lie Tyr Gly Leu Gly Thr Pro Gin Ser Tyr Leu Asp Arg Ser 

170 175 180 

gtt grg ttg aac gtg ggg gag gag ate gac cgc gat cgc ttt ttg cgc 691 
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Val Val Leu Asn Val Gly Glu Glu lie Asp Arg Asp Arg Phe Leu Arg 

185 190 195 

eta ttg gta gat att caa tac gaa cgc aat gat gtg ggc ttt act cgt 739 

Leu Leu Val Asp lie Gin Tyr Glu Arg Asn Asp Val Gly Phe Thr Arg 

200 205 210 

ggt get ttc cgc gtg aag ggc gat acc gtg gac ate ate ccg gec tat 787 

Gly Ala Phe Arg Val Lys Gly Asp Thr Val Asp lie lie Pro Ala Tyr 
215 220 225 

gag gaa ttg gcg gtg cgc att gag ttt ttc ggt gat gaa att gat gcg 835 

Glu Glu Leu Ala Val Arg lie Glu Phe Phe Gly Asp Glu lie Asp Ala 

230 235 240 245 

ttg tac tac ate cat ccc ctg act ggt gac acc ate egg cag gtg aat 883 

Leu Tyr Tyr lie His Pro Leu Thr Gly Asp Thr lie Arg Gin Val Asn 

250 255 260 

gag ate cgt att ttc cca get acg cac tat gtt gcg gga cct gag egg 931 

Glu lie Arg lie Phe Pro Ala Thr His Tyr Val Ala Gly Pro Glu Arg 

265 270 275 

atg gaa aag gca gtc get gat att aag gcg gag ttg gaa gtg cgc ctg 979 

Met Glu Lys Ala Val Ala Asp lie Lys Ala Glu Leu Glu Val Arg Leu 

280 285 290 

get gat ttg gag aac cgt ggc aag tta ttg gaa gcg cag cgt ctt agg 1027 

Ala Asp Leu Glu Asn Arg Gly Lys Leu Leu Glu Ala Gin Arg Leu Arg 
295 300 305 

atg cgt act gaa tat gac tta gaa atg ate gag cag gtt ggt ttc tgt 1075 

Met Arg Thr Glu Tyr Asp Leu Glu Met lie Glu Gin Val Gly Phe Cys 

310 315 320 325 

teg ggc att gag aac tat tct cgc cac att gat gga cgt ggg gag gga 1123 

Ser Gly lie Glu Asn Tyr Ser Arg His lie Asp Gly Arg Gly Glu Gly 

330 335 340 

acc gca ccg gec acg ctg att gac tat ttc cca gag gat ttc etc acc 1171 

Thr Ala Pro Ala Thr Leu lie Asp Tyr Phe Pro Glu Asp Phe Leu Thr 

345 350 355 

ate ate gat gag tct cac gtg aca gtc ccg cag ate ggc ggc atg ttt 1219 

He He Asp Glu Ser His Val Thr Val Pro Gin He Gly Gly Met Phe 

360 365 370 

gag ggc gat atg tec cgt aaa cgt aac etc gta gaa ttc ggt ttc cgc 1267 

Glu Gly Asp Met Ser Arg Lys Arg Asn Leu Val Glu Phe Gly Phe Arg 
375 380 385 

ctg cca tec gcg atg gat aac cgc cca ttg acc tgg gag gag ttc gat 1315 

Leu Pro Ser Ala Met Asp Asn Arg Pro Leu Thr Trp Glu Glu Phe Asp 

390 395 400 405 

gaa cgc cgt ggc caa acg gtg ttc atg tct gca act cca ggc aag ttt 1363 

Glu Arg Arg Gly Gin Thr Val Phe Met Ser Ala Thr Pro Gly Lys Phe 

410 415 420 

gag ate get get get gat ggt gag ttt gtg gag cag gtc att cgc cca 14 11 

Glu He Ala Ala Ala Asp Gly Glu Phe Val Glu Gin Val He Arg Pro 
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aca ggt ctg gtg gat cca aag gtc acc gtc aag cca acg aag ggg cag 1459 

Thr Gly Leu Val Asp Pro Lys Val Thr Val Lys Pro Thr Lys Gly Gin 

440 445 450 

att gat gat ctg ate cat gaa att cgc caa cgc acc gat aaa gat gag 1507 

He Asp Asp Leu He His Glu He Arg Gin Arg Thr Asp Lys Asp Glu 
455 460 465 

cgc gtt ttg gtc acc aca ttg acc aag aaa atg get gag gat ctt act 1555 

Arg Val Leu Val Thr Thr Leu Thr Lys Lys Met Ala Glu Asp Leu Thr 

470 475 480 485 

gat tac ctg ctg gaa aac ggc ate cgc gtg cgc tac ctg cac tea gat 1603 

Asp Tyr Leu Leu Glu Asn Gly He Arg Val Arg Tyr Leu His Ser Asp 

490 495 500 

att gat acc ttg cag cgt gtg gaa ttg ctg cgt cag ctt cgc ctg ggc 1651 

He Asp Thr Leu Gin Arg Val Glu Leu Leu Arg Gin Leu Arg Leu Gly 

505 510 515 

gaa tac gat gtg ttg gta ggt att aac ctg ctg cgt gag ggc ctt gac 1699 

Glu Tyr Asp Val Leu Val Gly He Asn Leu Leu Arg Glu Gly Leu Asp 

520 525 530 

ctg cca gaa gtc tct ctg gtt gcg att etc gac gec gac aag gaa ggc 1747 

Leu Pro Glu Val Ser Leu Val Ala He Leu Asp Ala Asp Lys Glu Gly 
535 540 545 

ttc ctg cgc tec acc acc tea ctg att cag acc att ggc cgc gee gee 1795 

Phe Leu Arg Ser Thr Thr Ser Leu lie Gin Thr He Gly Arg Ala Ala 

550 555 560 565 

cga aat gtg tec ggc gag gtc ate atg tac gec gac aag ate act gat 1843 

Arg Asn Val Ser Gly Glu Val He Met Tyr Ala Asp Lys He Thr Asp 

570 575 580 

teg atg cag tat gec ate gag gaa acc gat cga cgc cgt gaa aag cag 1891 

Ser Met Gin Tyr Ala He Glu Glu Thr Asp Arg Arg Arg Glu Lys Gin 

585 590 595 

gtc get tat aac aag gaa cac ggc ate gat ccg cag ccg ctt cga aag 1939 

Val Ala Tyr Asn Lys Glu His Gly He Asp Pro Gin Pro Leu Arg Lys 

600 605 610 

aaa arc gcg gac ate etc gac cag gtc tat gac aac tec get gat gga 1987 

Lys He Ala Asp He Leu Asp Gin Val Tyr Asp Asn Ser Ala Asp Gly 
615 620 625 

gca gga cct tct gec tct ggc gat gcg gca gtc gtg get aaa cct gac 2035 

Ala Gly Pro Ser Ala Ser Gly Asp Ala Ala Val Val Ala Lys Pro Asp 

630 635 640 645 

gtg tct age atg ccc gee aaa gaa gtg caa aag ctt arc gac gac etc 2083 

Val Ser Ser Met Pro Ala Lys Glu Val Gin Lys Leu He Asp Asp Leu 

650 655 660 

age get cag atg get gcg gec gcg egg gag etc aag ttc gag ctg gca 2131 

Ser Ala Gin Met Ala Ala Ala Ala Arg Glu Leu Lys Phe Glu Leu Ala 

665 670 675 
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ggg cgt ctg cga gat gag ate ttc gag etc aag aag gaa ctg aga ggt 2179 

Gly Arg Leu Arg Asp Glu lie Phe Glu Leu Lys Lys Glu Leu Arg Gly 
680 685 690 

ate aag gat gec ggc ate taagtcagct tgctcactta aag 2220 

lie Lys Asp Ala Gly lie 
695 



<210> 104 
<211> 699 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 104 

Met Ala Phe Ala Ala Glu His Pro Val Leu Ser His Ser Glu His Arg 



Pro Val Gly Glu lie Glu Arg Ser Asp Asp Lys Phe Val Val Val Ser 

20 25 30 

Glu Phe Glu Pro Ala Gly Asp Gin Pro Ala Ala lie Lys Glu Leu Asp 

35 40 45 

Glu Arg Leu Asp Arg Gly Glu Arg Asp Val Val Leu Met Gly Ala Thr 

50 55 60 

Gly Thr Gly Lys Ser Ala Thr Ala Ala Trp Leu lie Glu Lys Gin Gin 



Arg Pro Ala Leu Val Met Ala Pro Asn Lys Thr Leu Ala Ala Gin Leu 
85 90 95 

Ala Asn Glu Leu Arg Gin Leu Leu Pro Asn Asn Ala Val Glu Tyr Phe 
100 105 110 

Val Ser Tyr Tyr Asp Tyr Tyr Gin Pro Glu Ala Tyr lie Ala Gin Thr 
115 120 125 

Asp Thr Tyr lie Glu Lys Asp Ser Ser lie Asn Glu Asp Val Glu Arg 
130 135 140 

Leu Arg His Ser Ala Thr Ser Ser Leu Leu Ser Arg Arg Asp Val Val 
145 150 155 160 

Val Val Ser Ser Val Ser Cys He Tyr Gly Leu Gly Thr Pro Gin Ser 
165 170 175 

Tyr Leu Asp Arg Ser Val Val Leu Asn Val Gly Glu Glu He Asp Arg 
180 185 190 

Asp Arg Phe Leu Arg Leu Leu Val Asp He Gin Tyr Glu Arg Asn Asp 
195 200 205 

Val Gly Phe Thr Arg Gly Ala Phe Arg Val Lys Gly Asp Thr Val Asp 
210 215 220 

He He Pro Ala Tyr Glu Glu Leu Ala Val Arg He Glu Phe Phe Gly 
225 230 235 240 
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Asp Glu lie Asp Ala Leu Tyr Tyr lie His Pro Leu Thr Gly Asp Thr 
245 250 255 

lie Arg Gin Val Asn Glu He Arg He Phe Pro Ala Thr His Tyr Val 
260 265 270 

Ala Gly Pro Glu Arg Met Glu Lys Ala Val Ala Asp He Lys Ala Glu 
275 280 285 

Leu Glu Val Arg Leu Ala Asp Leu Glu Asn Arg Gly Lys Leu Leu Glu 
290 295 300 

Ala Gin Arg Leu Arg Met Arg Thr Glu Tyr Asp Leu Glu Met He Glu 
305 310 315 320 

Gin Val Gly Phe Cys Ser Gly He Glu Asn Tyr Ser Arg His He Asp 
325 330 335 

Gly Arg Gly Glu Gly Thr Ala Pro Ala Thr Leu He Asp Tyr Phe Pro 
340 345 350 

Glu Asp Phe Leu Thr He He Asp Glu Ser His Val Thr Val Pro Gin 
355 360 365 

He Gly Gly Met Phe Glu Gly Asp Met Ser Arg Lys Arg Asn Leu Val 
370 375 380 

Glu Phe Gly Phe Arg Leu Pro Ser Ala Met Asp Asn Arg Pro Leu Thr 
385 390 395 400 

Trp Glu Glu Phe Asp Glu Arg Arg Gly Gin Thr Val Phe Met Ser Ala 
405 410 415 

Thr Pro Gly Lys Phe Glu lie Ala Ala Ala Asp Gly Glu Phe Val Glu 
420 425 430 

Gin Val He Arg Pro Thr Gly Leu Val Asp Pro Lys Val Thr Val Lys 
435 440 445 

Pro Thr Lys Gly Gin He Asp Asp Leu He His Glu He Arg Gin Arg 
450 455 460 

Thr Asp Lys Asp Glu Arg Val Leu Val Thr Thr Leu Thr Lys Lys Met 
465 470 475 480 

Ala Glu Asp Leu Thr Asp Tyr Leu Leu Glu Asn Gly He Arg Val Arg 
485 490 495 

Tyr Leu His Ser Asp He Asp Thr Leu Gin Arg Val Glu Leu Leu Arg 
500 505 510 

Gin Leu Arg Leu Gly Glu Tyr Asp Val Leu Val Gly He Asn Leu Leu 
515 520 525 

Arg Glu Gly Leu Asp Leu Pro Glu Val Ser Leu Val Ala He Leu Asp 
530 535 540 

Ala Asp Lys Glu Gly Phe Leu Arg Ser Thr Thr Ser Leu He Gin Thr 
545 550 555 560 



He Gly Arg Ala Ala Arg Asn Val Ser Gly Glu Val He Met Tyr Ala 
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565 570 575 

Asp Lys lie Thr Asp Ser Met Gin Tyr Ala lie Glu Glu Thr Asp Arg 
580 585 590 

Arg Arg Glu Lys Gin Val Ala Tyr Asn Lys Glu His Gly lie Asp Pro 
595 600 605 

Gin Pro Leu Arg Lys Lys lie Ala Asp lie Leu Asp Gin Val Tyr Asp 
610 615 620 

Asn Ser Ala Asp Gly Ala Gly Pro Ser Ala Ser Gly Asp Ala Ala Val 
625 630 635 640 

Val Ala Lys Pro Asp Val Ser Ser Met Pro Ala Lys Glu Val Gin Lys 
645 650 655 

Leu lie Asp Asp Leu Ser Ala Gin Met Ala Ala Ala Ala Arg Glu Leu 
660 665 670 

Lys Phe Glu Leu Ala Gly Arg Leu Arg Asp Glu lie Phe Glu Leu Lys 
675 680 685 

Lys Glu Leu Arg Gly lie Lys Asp Ala Gly lie 
690 695 



<210> 105 

<211> 585 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (562) 

<223> RXA00998 

<400> 105 

aatcggccta aaaggtgtga ccatttgggg gtagtggcga ttttaccagg tcacaggagg 60 

tgaaaatcca accattttag gccgactaga gtaattaatt atg act tec cgc gat 115 

Met Thr Ser Arg Asp 

1 5 

gat caa ccc caa gat ctg ctt teg ctt gca gaa ctt gec gec acc aga 163 

Asp Gin Pro Gin Asp Leu Leu Ser Leu Ala Glu Leu Ala Ala Thr Arg 

10 15 20 

get tta acc aca gac gaa ctt gaa gca etc aac aac gec aat tat ggc 211 
Ala Leu Thr Thr Asp Glu Leu Glu Ala Leu Asn Asn Ala Asn Tyr Gly 
25 30 35 

etc gac cgc aat ctg ggg ctg cgc tac acc acc ate gag ccc ggc egg 259 
Leu Asp Arg Asn Leu Gly Leu Arg Tyr Thr Thr lie Glu Pro Gly Arg 
40 45 50 

gtg gtc age gaa ctt cac gtg gca tec aag cac ctg caa gtg gtg ggc 307 
Val Val Ser Glu Leu His Val Ala Ser Lys His Leu Gin Val Val Gly 
55 60 65 

ttg gtc aac ggt ggt gtc tac gec gec ate gec gaa tec act gga tea 355 
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Leu Val Asn Gly Gly Val Tyr Ala Ala He Ala Glu Ser Thr Gly Ser 
70 75 80 85 

gtc gcc age atg att tec gec cct gga aaa atg gtc gtc ggc ate aac 403 
Val Ala Ser Met He Ser Ala Pro Gly Lys Met Val Val Gly He Asn 
90 95 100 

aac aac acc gac ttc att tct get gtg age tec ggt gtc ate gtg gcc 451 
Asn Asn Thr Asp Phe He Ser Ala Val Ser Ser Gly Val He Val Ala 
105 110 115 

gaa gca acg ccg att cag eta ggt ggc cgc acc cat ctg tgg cag ate 499 
Glu Ala Thr Pro He Gin Leu Gly Gly Arg Thr His Leu Trp Gin He 
120 125 130 

gaa tgc acc cac cgc gga gaa gtc gtc gca cga acc aca ctg cgc acc 547 
Glu Cys Thr His Arg Gly Glu Val Val Ala Arg Thr Thr Leu Arg Thr 
135 140 145 

atg gtg ctg aac aag tagecctata ctcgggcacc atg 585 

Met Val Leu Asn Lys 

150 



<210> 106 

<211> 154 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 106 

Met Thr Ser Arg Asp 
1 5 

Leu Ala Ala Thr Arg 
20 

Asn Ala Asn Tyr Gly 
35 

He Glu Pro Gly Arg 
50 

Leu Gin Val Val Gly 
65 

Glu Ser Thr Gly Ser 
85 

Val Val Gly He Asn 

100 

Gly Val He Val Ala 
115 

His Leu Trp Gin He 
130 

Thr Thr Leu Arg Thr 
145 



Asp Gin Pro Gin Asp Leu Leu Ser Leu Ala Glu 

10 15 

Ala Leu Thr Thr Asp Glu Leu Glu Ala Leu Asn 

25 30 

Leu Asp Arg Asn Leu Gly Leu Arg Tyr Thr Thr 

40 45 

Val Val Ser Glu Leu His Val Ala Ser Lys His 

55 60 

Leu Val Asn Gly Gly Val Tyr Ala Ala He Ala 



Val Ala Ser Met He Ser Ala Pro Gly Lys Met 
90 95 

Asn Asn Thr Asp Phe He Ser Ala Val Ser Ser 
105 110 

Glu Ala Thr Pro He Gin Leu Gly Gly Arg Thr 
120 125 

Glu Cys Thr His Arg Gly Glu Val Val Ala Arg 
135 140 



Met Val Leu Asn Lys 
150 
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<210> 107 
<211> 582 
<212> DNA 

<213> Corynebacterium glut 



<220> 

<221> CDS 

<222> (101) . . (559) 

<223> RXN02386 



<400> 107 

cagatttcca tcaagcatgc gttgatcgtg tgcatggatc tcgttgtggc tttttgtcgg 60 

ttggtttttc acccgtgaga aacccgtgaa tccacccacc atg gcg gcg ttg gcg 115 

Met Ala Ala Leu Ala 
1 5 



gaa aac tat caa aca ccg gcg ccg agt teg cag gtg gtg gtg tct gtg 163 
Glu Asn Tyr Gin Thr Pro Ala Pro Ser Ser Gin Val Val Val Ser Val 
10 15 20 



gtg ggg cac gtg get aaa ccc ggc ctg gtc acg etc get gag ggc teg 211 
Val Gly His Val Ala Lys Pro Gly Leu Val Thr Leu Ala Glu Gly Ser 
25 30 35 



egg gtg get gat gec ctg gee att gca ggt gec ttg cca gac gec gat 259 
Arg Val Ala Asp Ala Leu Ala lie Ala Gly Ala Leu Pro Asp Ala Asp 
40 45 50 



ctg acg gcg etc aac ttg gcg caa ttg ctt gtc gac ggc ace cag ate 307 
Leu Thr Ala Leu Asn Leu Ala Gin Leu Leu Val Asp Gly Thr Gin lie 
55 60 65 



cat gtt tta get ate ggc gag gta caa cct att teg gtt gat get get 355 
His Val Leu Ala He Gly Glu Val Gin Pro He Ser Val Asp Ala Ala 
70 75 80 85 



gcg act tct get tct ggg ttg att tec ttg aat acc gee act gtt get 403 
Ala Thr Ser Ala Ser Gly Leu He Ser Leu Asn Thr Ala Thr Val Ala 
90 95 100 



gat ttg gtg acg ctg cct ggg gtg ggg gag aag aca gcg cag gcg ate 451 
Asp Leu Val Thr Leu Pro Gly Val Gly Glu Lys Thr Ala Gin Ala He 
105 110 115 



att gac ttt egg gag age aac ggt ggg ttt age acc gtg gag gat tta 499 
He Asp Phe Arg Glu Ser Asn Gly Gly Phe Ser Thr Val Glu Asp Leu 
120 125 130 



ctg cag gtc aag ggg att ggg ccc tea aag ttt gag cag ate tct gga 547 
Leu Gin Val Lys Gly He Gly Pro Ser Lys Phe Glu Gin He Ser Gly 
135 140 145 



ttg gtg tec cca tgattgaggt gcgtttggtt ccc 
Leu Val Ser Pro 



<210> 108 
<211> 153 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 108 

Met Ala Ala Leu Ala Glu Asn Tyr Gin Thr Pro Ala Pro Ser Ser Gin 
15 10 15 

Val Val Val Ser Val Val Gly His Val Ala Lys Pro Gly Leu Val Thr 



Leu Ala Glu Gly Ser Arg Val Ala Asp Ala Leu Ala lie Ala Gly Ala 

35 40 45 

Leu Pro Asp Ala Asp Leu Thr Ala Leu Asn Leu Ala Gin Leu Leu Val 

50 55 60 

Asp Gly Thr Gin lie His Val Leu Ala lie Gly Glu Val Gin Pro He 



Ser Val Asp Ala Ala Ala Thr Ser Ala Ser Gly Leu He Ser Leu Asn 

85 90 95 

Thr Ala Thr Val Ala Asp Leu Val Thr Leu Pro Gly Val Gly Glu Lys 

100 105 110 

Thr Ala Gin Ala He He Asp Phe Arg Glu Ser Asn Gly Gly Phe Ser 
115 120 125 

Thr Val Glu Asp Leu Leu Gin Val Lys Gly He Gly Pro Ser Lys Phe 
130 135 140 



Glu Gin He Ser Gly Leu Val Ser Pro 
145 150 



<210> 109 
<211> 528 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (505) 

<223> FRXA02386 

<400> 109 

tgtcggttgg tttttcaccc gtgagaaacc cgtgaatcca cccaccatgg cggcgttggc 60 

ggaaaactat caaacaccgg cgccgagttc gcaggtggtg gtg tct gtg gtg ggg 115 

Val Ser Val Val Gly 
1 5 



cac gtg get aaa 
His Val Ala Lys 



get gat gec ctg 
Ala Asp Ala Leu 
25 

gcg etc aac ttg 
Ala Leu Asn Leu 



ccc ggc ctg gtc acg 
Pro Gly Leu Val Thr 
10 

gec att gca ggt gec 
Ala He Ala Gly Ala 

30 

gcg caa ttg ctt gtc 
Ala Gin Leu Leu Val 



etc get gag ggc 
Leu Ala Glu Gly 
15 

ttg cca gac gec 
Leu Pro Asp Ala 



gac ggc acc cag 
Asp Gly Thr Gin 



teg egg gtg 163 
Ser Arg Val 
20 

gat ctg acg 211 
Asp Leu Thr 
35 

ate cat gtt 259 
He His Val 
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tta get ate ggc gag gta caa cct att teg gtt gat get get gcg act 307 
Leu Ala He Gly Glu Val Gin Pro He Ser Val Asp Ala Ala Ala Thr 



tct get tct ggg ttg att tec ttg aat ace gee act gtt get gat ttg 
Ser Ala Ser Gly Leu He Ser Leu Asn Thr Ala Thr Val Ala Asp Leu 



gtg acg ctg cct ggg gtg ggg gag aag aca gcg cag gcg ate att gac 403 

Val Thr Leu Pro Gly Val Gly Glu Lys Thr Ala Gin Ala He He Asp 
90 95 100 

ttt egg gag age aac ggt ggg ttt age acc gtg gag gat tta ctg cag 451 

Phe Arg Glu Ser Asn Gly Gly Phe Ser Thr Val Glu Asp Leu Leu Gin 

105 110 115 

gtc aag ggg att ggg ccc tea aag ttt gag cag ate tct gga ttg gtg 499 

Val Lys Gly He Gly Pro Ser Lys Phe Glu Gin He Ser Gly Leu Val 
120 125 130 

tec cca tgattgaggt gcgtttggtt ccc 528 
Ser Pro 
135 



<210> 110 
<211> 135 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 110 

Val Ser Val Val Gly His Val Ala Lys Pro Gly Leu Val Thr Leu Ala 
15 10 15 

Glu Gly Ser Arg Val Ala Asp Ala Leu Ala He Ala Gly Ala Leu Pro 
20 25 30 

Asp Ala Asp Leu Thr Ala Leu Asn Leu Ala Gin Leu Leu Val Asp Gly 
35 40 45 

Thr Gin He His Val Leu Ala He Gly Glu Val Gin Pro He Ser Val 
50 55 60 

Asp Ala Ala Ala Thr Ser Ala Ser Gly Leu He Ser Leu Asn Thr Ala 



Thr Val Ala Asp Leu Val Thr Leu Pro Gly Val Gly Glu Lys Thr Ala 

85 90 95 

Gin Ala He He Asp Phe Arg Glu Ser Asn Gly Gly Phe Ser Thr Val 

100 105 110 

Glu Asp Leu Leu Gin Val Lys Gly He Gly Pro Ser Lys Phe Glu Gin 

115 120 125 



He Ser Gly Leu Val Ser Pro 
130 135 
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<210> 111 
<211> 1785 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1762) 

<223> RXN02388 

<400> 111 

ttcgggagag caacggtggg tttagcaccg tggaggattt actgcaggtc aaggggattg 60 

ggccctcaaa gtttgagcag atctctggat tggtgtcccc atg att gag gtg cgt 115 

Met He Glu Val Arg 

1 5 

ttg gtt ccc gtg gcg get gtg atg tgg atg get gtc get gcg ttg att 163 

Leu Val Pro Val Ala Ala Val Met Trp Met Ala Val Ala Ala Leu He 

10 15 20 

ate aat ggt teg tgg gtg ttg teg gtg ggg att gtt ggc ate gcg ate 211 
He Asn Gly Ser Trp Val Leu Ser Val Gly He Val Gly He Ala He 
25 30 35 

att get get tgt gtg ttt aaa cac tgg ggt caa get gtg gtg ata get 259 
He Ala Ala Cys Val Phe Lys His Trp Gly Gin Ala Val Val He Ala 



gca ctg ggc gtt ggt gee gta gtg atg get gcg ttg aga ate age age 307 
Ala Leu Gly Val Gly Ala Val Val Met Ala Ala Leu Arg He Ser Ser 



gcg aag gca ttt gaa gca ccg caa ace tgg gtg ggt acc gca gaa acc 
Ala Lys Ala Phe Glu Ala Pro Gin Thr Trp Val Gly Thr Ala Glu Thr 



ate aag ttt tta gac age ggt gat caa eta ate ggt ttg aga gta gaa 403 

He Lys Phe Leu Asp Ser Gly Asp Gin Leu He Gly Leu Arg Val Glu 

90 95 100 

ggc tat cca gcg ccg att cca gtg ttt tac tct ggt age gac acc att 451 

Gly Tyr Pro Ala Pro He Pro Val Phe Tyr Ser Gly Ser Asp Thr He 

105 110 115 

gag aaa gee tct etc att gca gtg tec ggt egg att aaa cca gat agt 499 

Glu Lys Ala Ser Leu He Ala Val Ser Gly Arg He Lys Pro Asp Ser 

120 125 130 

ttc cct ggg gtg ggt gat ctg acc att tec act gaa gac att gat cag 547 

Phe Pro Gly Val Gly Asp Leu Thr He Ser Thr Glu Asp He Asp Gin 

135 140 145 

ttg gaa ccg acc act ggt tat age gca tgg gtg aac cag gtg cgt gac 595 

Leu Glu Pro Thr Thr Gly Tyr Ser Ala Trp Val Asn Gin Val Arg Asp 

150 155 160 165 

ggg ttt tec caa gee gtg gaa gaa acc gtg ggg gag tct tec cgt gga 643 

Gly Phe Ser Gin Ala Val Glu Glu Thr Val Gly Glu Ser Ser Arg Gly 

170 175 180 



BGI-127CP 



- 158- 



ctg att cca ggc atg gtg ttg ggg gat acg egg ttg cag ggg tea att 691 

Leu lie Pro Gly Met Val Leu Gly Asp Thr Arg Leu Gin Gly Ser He 

185 190 195 

gaa gec caa ace tat att gat acg ggg ttg tct cac ctg tea get gtt 739 

Glu Ala Gin Thr Tyr He Asp Thr Gly Leu Ser His Leu Ser Ala Val 

200 205 210 

agt gga age aat gta gec att gtg gtg tec tct gtg gtg gtg ttg teg 787 

Ser Gly Ser Asn Val Ala He Val Val Ser Ser Val Val Val Leu Ser 

215 220 225 

tat ttt etc acc get ggg cca cgc ate agg gtg gtg gcg tea ttg ctg 835 

Tyr Phe Leu Thr Ala Gly Pro Arg He Arg Val Val Ala Ser Leu Leu 

230 235 240 245 

tec tta gtt att ttt gtc tec etc gtg ggg ttt gaa cca agt gtg ctt 883 

Ser Leu Val He Phe Val Ser Leu Val Gly Phe Glu Pro Ser Val Leu 

250 255 260 

cgt get teg gtc aca ggc ate gtg ggg ctt ctg gca ate ate aac tct 931 

Arg Ala Ser Val Thr Gly He Val Gly Leu Leu Ala He He Asn Ser 

265 270 275 

tct egg atg gag ccg atg cat ggg ttg agt ctt teg gtg att tgc tta 979 

Ser Arg Met Glu Pro Met His Gly Leu Ser Leu Ser Val He Cys Leu 

280 285 290 

ctg ttt tat gat tec aac ctg gcg gtg cat tac gga ttc tta etc teg 1027 

Leu Phe Tyr Asp Ser Asn Leu Ala Val His Tyr Gly Phe Leu Leu Ser 

295 300 305 

tgt gca gca act get ggc att gtg atg ctt caa cca ctg ctg tac cgt 1075 

Cys Ala Ala Thr Ala Gly He Val Met Leu Gin Pro Leu Leu Tyr Arg 

310 315 320 325 

gec ate ggt cca cca ctg gcg gtg tgg aaa gta cca gac ate gtg gtg 1123 

Ala He Gly Pro Pro Leu Ala Val Trp Lys Val Pro Asp He Val Val 

330 335 340 

cgc get ttc gcg gtg tec att gec get gat ctg gtg acc ate ccg att 1171 

Arg Ala Phe Ala Val Ser He Ala Ala Asp Leu Val Thr He Pro He 

345 350 355 

ate get ctg atg get cgc caa ata tec etc gtg gca gtg ctg gee aac 1219 

He Ala Leu Met Ala Arg Gin He Ser Leu Val Ala Val Leu Ala Asn 

360 365 370 

gtg ttg gtt gaa tta get gtt cca ccc ate acg ttg ctt ggg ttg att 1267 

Val Leu Val Glu Leu Ala Val Pro Pro He Thr Leu Leu Gly Leu He 

375 380 385 

gec gtg ctg gca age ctt ctt ccc tgg cca gtg gaa tac cca etc ttg 1315 

Ala Val Leu Ala Ser Leu Leu Pro Trp Pro Val Glu Tyr Pro Leu Leu 

390 395 400 405 

aaa ate att gag ccc ttc acc tgg tgg att cat cac gtg gec aag tgg 1363 

Lys He He Glu Pro Phe Thr Trp Trp He His His Val Ala Lys Trp 

410 415 420 

tgc caa caa tta ccc aat teg acg ctg gaa ata agt gcr ggt tgg gca 1411 
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Cys Gin Gin Leu Pro Asn Ser Thr Leu Glu He Ser Ala Gly Trp Ala 
425 430 435 

ggg att gcc tgg gcg tgt atg gca gcg gtg tgg gtg gtg gtg att ate 1459 
Gly He Ala Trp Ala Cys Met Ala Ala Val Trp Val Val Val He He 
440 445 450 

tac aaa gga tat gtg cgc acc ctt gca gtg tgt tgt gtc tgc ttc ttt 1507 
Tyr Lys Gly Tyr Val Arg Thr Leu Ala Val Cys Cys Val Cys Phe Phe 
455 460 465 

ctt ttc ggc gcg tgg aat aac aga ctg cca gcc caa ata gat ccg aca 1555 
Leu Phe Gly Ala Trp Asn Asn Arg Leu Pro Ala Gin He Asp Pro Thr 
470 475 480 485 

gag ctg egg ttt gtc ate ate gcc gat gat tct gag etc act gat gtg 1603 
Glu Leu Arg Phe Val He He Ala Asp Asp Ser Glu Leu Thr Asp Val 
490 495 500 

ccc gaa cat gca gaa ttg ate ate gtg gaa gac ccc cac ggc age atg 1651 
Pro Glu His Ala Glu Leu He He Val Glu Asp Pro His Gly Ser Met 
505 510 515 

tec gat cgc ccc ate gtc acc aga gaa gga ate cct gtg ctg tat cca 1699 
Ser Asp Arg Pro He Val Thr Arg Glu Gly He Pro Val Leu Tyr Pro 
520 525 530 

tac cgc gat ggg gag gtc age ctt cat att gat ggc acc cag cat gca 1747 
Tyr Arg Asp Gly Glu Val Ser Leu His He Asp Gly Thr Gin His Ala 
535 540 545 

gcg gac ggg aga ttt taacgacact tgrggcacga tgg 1785 

Ala Asp Gly Arg Phe 

550 



<210> 112 
<211> 554 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 112 

Met He Glu Val Arg Leu Val Pro Val Ala Ala Val Met Trp Met Ala 
15 10 15 

Val Ala Ala Leu He He Asn Gly Ser Trp Val Leu Ser Val Gly lie 
20 25 30 

Val Gly He Ala He He Ala Ala Cys Val Phe Lys His Trp Gly Gin 
35 40 45 

Ala Val Val He Ala Ala Leu Gly Val Gly Ala Val Val Met Ala Ala 
50 55 60 

Leu Arg He Ser Ser Ala Lys Ala Phe Glu Ala Pro Gin Thr Trp Val 
65 70 75 80 

Gly Thr Ala Glu Thr He Lys Phe Leu Asp Ser Gly Asp Gin Leu He 
85 90 95 



Gly Leu Arg Val Glu Gly Tyr Pro Ala Pro He Pro Val Phe Tyr Ser 
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100 



105 



110 



Gly Ser Asp Thr lie Glu Lys Ala Ser Leu lie Ala Val Ser Gly Arg 
115 120 125 

lie Lys Pro Asp Ser Phe Pro Gly Val Gly Asp Leu Thr lie Ser Thr 
130 135 140 

Glu Asp lie Asp Gin Leu Glu Pro Thr Thr Gly Tyr Ser Ala Trp Val 
145 150 155 160 

Asn Gin Val Arg Asp Gly Phe Ser Gin Ala Val Glu Glu Thr Val Gly 
165 170 175 

Glu Ser Ser Arg Gly Leu lie Pro Gly Met Val Leu Gly Asp Thr Arg 
180 185 190 

Leu Gin Gly Ser lie Glu Ala Gin Thr Tyr lie Asp Thr Gly Leu Ser 
195 200 205 

His Leu Ser Ala Val Ser Gly Ser Asn Val Ala lie Val Val Ser Ser 
210 215 220 

Val Val Val Leu Ser Tyr Phe Leu Thr Ala Gly Pro Arg lie Arg Val 
225 230 235 240 

Val Ala Ser Leu Leu Ser Leu Val lie Phe Val Ser Leu Val Gly Phe 
245 250 255 

Glu Pro Ser Val Leu Arg Ala Ser Val Thr Gly lie Val Gly Leu Leu 
260 265 270 

Ala lie lie Asn Ser Ser Arg Met Glu Pro Met His Gly Leu Ser Leu 
275 280 285 

Ser Val lie Cys Leu Leu Phe Tyr Asp Ser Asn Leu Ala Val His Tyr 
290 295 300 

Gly Phe Leu Leu Ser Cys Ala Ala Thr Ala Gly lie Val Met Leu Gin 
305 310 315 320 

Pro Leu Leu Tyr Arg Ala lie Gly Pro Pro Leu Ala Val Trp Lys Val 
325 330 335 

Pro Asp lie Val Val Arg Ala Phe Ala Val Ser lie Ala Ala Asp Leu 
340 345 350 

Val Thr He Pro He He Ala Leu Met Ala Arg Gin He Ser Leu Val 
355 360 365 

Ala Val Leu Ala Asn Val Leu Val Glu Leu Ala Val Pro Pro He Thr 
370 375 380 

Leu Leu Gly Leu He Ala Val Leu Ala Ser Leu Leu Pro Trp Pro Val 
385 390 395 400 

Glu Tyr Pro Leu Leu Lys He He Glu Pro Phe Thr Trp Trp He His 



405 



410 



415 



His Val Ala Lys Trp Cys Gin Gin Leu Pro Asn Ser Thr Leu Glu He 
420 425 430 
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Ser Ala Gly Trp Ala Gly lie Ala 
435 440 

Val Val Val He He Tyr Lys Gly 
450 455 

Cys Val Cys Phe Phe Leu Phe Gly 
465 470 

Gin He Asp Pro Thr Glu Leu Arg 
485 

Glu Leu Thr Asp Val Pro Glu His 
500 

Pro His Gly Ser Met Ser Asp Arg 
515 520 

Pro Val Leu Tyr Pro Tyr Arg Asp 
530 535 

Gly Thr Gin His Ala Ala Asp Gly 
545 550 



Trp Ala Cys Met Ala Ala Val Trp 
445 

Tyr Val Arg Thr Leu Ala Val Cys 
460 

Ala Trp Asn Asn Arg Leu Pro Ala 
475 480 

Phe Val He He Ala Asp Asp Ser 
490 495 

Ala Glu Leu He He Val Glu Asp 
505 510 

Pro He Val Thr Arg Glu Gly He 
525 

Gly Glu Val Ser Leu His He Asp 
540 

Arg Phe 



<210> 113 
<211> 871 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (871) 

<223> FRXA02385 

<400> 113 

ttcgggagag caacggtggg tttagcaccg tggaggattt actgcaggtc aaggggattg 60 

ggccctcaaa gtttgagcag atctctggat tggtgtcccc atg att gag gtg cgt 115 

Met He Glu Val Arg 



ttg gtt ccc gtg gcg get gtg atg tgg atg get gtc get gcg ttg att 163 
Leu Val Pro Val Ala Ala Val Met Trp Met Ala Val Ala Ala Leu He 



ate aat ggt teg tgg gtg ttg teg gtg ggg att gtt ggc ate gcg ate 
He Asn Gly Ser Trp Val Leu Ser Val Gly He Val Gly He Ala He 



att get get tgt gtg ttt aaa cac tgg ggt caa get gtg gtg ata get 
He Ala Ala Cys Val Phe Lys His Trp Gly Gin Ala Val Val He Ala 



gca ctg ggc gtt ggt gec gta gtg atg gcr gcg ttg aga ate age age 
Ala Leu Gly Val Gly Ala Val Val Met Ala Ala Leu Arg lie Ser Ser 



gcg aag gca ttt gaa gca ccg caa acc tgg gtg ggt acc gca gaa acc 355 
Ala Lys Ala Phe Gla Ala Pro Gin Thr Trp Val Gly Thr Ala Glu Thr 
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atc aag ttt tta gac age ggt gat caa eta ate ggt ttg aga gta gaa 403 
lie Lys Phe Leu Asp Ser Gly Asp Gin Leu lie Gly Leu Arg Val Glu 
90 95 100 

ggc tat cca gcg ccg att cca gtg ttt tac tct ggt age gac ace att 451 

Gly Tyr Pro Ala Pro He Pro Val Phe Tyr Ser Gly Ser Asp Thr He 

105 110 115 

gag aaa gec tct etc att gca gtg tec ggt egg att aaa cca gat agt 499 

Glu Lys Ala Ser Leu He Ala Val Ser Gly Arg He Lys Pro Asp Ser 
120 125 130 

ttc cct ggg gtg ggt gat ctg ace att tec act gaa gac att gat cag 547 

Phe Pro Gly Val Gly Asp Leu Thr He Ser Thr Glu Asp He Asp Gin 
135 140 145 

ttg gaa ccg acc act ggt tat age gca tgg gtg aac cag gtg cgt gac 595 

Leu Glu Pro Thr Thr Gly Tyr Ser Ala Trp Val Asn Gin Val Arg Asp 
150 155 160 165 

ggg ttt tec caa gee gtg gaa gaa acc gtg ggg gag tct tec cgt gga 643 

Gly Phe Ser Gin Ala Val Glu Glu Thr Val Gly Glu Ser Ser Arg Gly 
170 175 180 

ctg att cca ggc atg gtg ttg ggg gat acg egg ttg cag ggg tea att 691 

Leu He Pro Gly Met Val Leu Gly Asp Thr Arg Leu Gin Gly Ser He 

185 190 195 

gaa gee caa acc tat att gat acg ggg ttg tct cac ctg tea get gtt 739 

Glu Ala Gin Thr Tyr He Asp Thr Gly Leu Ser His Leu Ser Ala Val 
200 205 210 

agt gga age aat gta gec att gtg gtg tec tct gtg gtg gtg ttg teg 787 

Ser Gly Ser Asn Val Ala He Val Val Ser Ser Val Val Val Leu Ser 
215 220 225 

tat ttt etc acc get ggg cca cgc ate agg gtg gtg gcg tea ttg ctg 835 

Tyr Phe Leu Thr Ala Gly Pro Arg He Arg Val Val Ala Ser Leu Leu 
230 235 240 245 

tec tta ggt att ttt gtc tec etc gtg ggg ttt gaa 871 

Ser Leu Gly He Phe Val Ser Leu Val Gly Phe Glu 
250 255 



<210> 114 
<211> 257 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 114 

Met He Glu Val Arg Leu Val Pro Val Ala Ala Val Met Trp Met Ala 
15 10 15 

Val Ala Ala Leu He He Asn Gly Ser Trp Val Leu Ser Val Gly He 



Val Gly He Ala He He Ala Ala Cys Val Phe Lys His Tro Gly Gin 
35 40 45 
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Ala Val Val lie Ala Ala Leu Gly Val Gly Ala Val Val Met Ala Ala 
50 55 60 

Leu Arg lie Ser Ser Ala Lys Ala Phe Glu Ala Pro Gin Thr Trp Val 



Gly Thr Ala Glu Thr lie Lys Phe Leu Asp Ser Gly Asp Gin Leu lie 
85 90 95 

Gly Leu Arg Val Glu Gly Tyr Pro Ala Pro lie Pro Val Phe Tyr Ser 
100 105 110 

Gly Ser Asp Thr lie Glu Lys Ala Ser Leu lie Ala Val Ser Gly Arg 
115 120 125 

lie Lys Pro Asp Ser Phe Pro Gly Val Gly Asp Leu Thr lie Ser Thr 
130 135 140 

Glu Asp lie Asp Gin Leu Glu Pro Thr Thr Gly Tyr Ser Ala Trp Val 
145 150 155 160 

Asn Gin Val Arg Asp Gly Phe Ser Gin Ala Val Glu Glu Thr Val Gly 
165 170 175 

Glu Ser Ser Arg Gly Leu lie Pro Gly Met Val Leu Gly Asp Thr Arg 
180 185 190 

Leu Gin Gly Ser lie Glu Ala Gin Thr Tyr He Asp Thr Gly Leu Ser 
195 200 205 

His Leu Ser Ala Val Ser Gly Ser Asn Val Ala He Val Val Ser Ser 
210 215 220 

Val Val Val Leu Ser Tyr Phe Leu Thr Ala Gly Pro Arg He Arg Val 
225 230 235 240 

Val Ala Ser Leu Leu Ser Leu Gly He Phe Val Ser Leu Val Gly Phe 
245 250 255 



<210> 115 
<211> 869 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (846) 

<223> FRXA02388 

<400> 115 

gca ate ate aac tct tct egg atg gag ccg atg cat ggg ttg agt ctt 48 

Ala He He Asn Ser Ser Arg Met Glu Pro Met His Gly Leu Ser Leu 

15 10 15 



teg gtg att tgc tta ctg ttt rat gat tec aac ctg gcg gtg cat tac 96 
Ser Val He Cys Leu Leu Phe Tyr Asp Ser Asn Leu Ala Val His Tyr 
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gga ttc tta etc teg tgt gca gca act get ggc att gtg atg ctt caa 
Gly Phe Leu Leu Ser Cys Ala Ala Thr Ala Gly lie Val Met Leu Gin 



cca ctg ctg tac cgt gec ate ggt cca cca ctg gcg gtg tgg aaa gta 192 

Pro Leu Leu Tyr Arg Ala lie Gly Pro Pro Leu Ala Val Trp Lys Val 

50 55 60 

cca gac ate gtg gtg cgc get ttc gcg gtg tec att gee get gat ctg 240 

Pro Asp lie Val Val Arg Ala Phe Ala Val Ser lie Ala Ala Asp Leu 

65 70 75 80 

gtg ace ate ccg att ate get ctg atg get cgc caa ata tec etc gtg 288 

Val Thr He Pro He He Ala Leu Met Ala Arg Gin He Ser Leu Val 



gca gtg ctg gec aac gtg ttg gtt gaa tta get gtt cca ccc ate acg 336 

Ala Val Leu Ala Asn Val Leu Val Glu Leu Ala Val Pro Pro He Thr 
100 105 110 

ttg ctt ggg ttg att gee gtg ctg gca age ctt ctt ccc tgg cca gtg 384 

Leu Leu Gly Leu He Ala Val Leu Ala Ser Leu Leu Pro Trp Pro Val 
115 120 125 

gaa tac cca etc ttg aaa ate att gag ccc ttc ace tgg tgg att cat 432 

Glu Tyr Pro Leu Leu Lys He He Glu Pro Phe Thr Trp Trp He His 

130 135 140 

cac gtg gee aag tgg tgc caa caa tta ccc aat teg acg ctg gaa ata 480 

His Val Ala Lys Trp Cys Gin Gin Leu Pro Asn Ser Thr Leu Glu He 

145 150 155 160 

agt get ggt tgg gca ggg att gec tgg gcg tgt atg gca gcg gtg tgg 528 

Ser Ala Gly Trp Ala Gly He Ala Trp Ala Cys Met Ala Ala Val Trp 
165 170 175 

gtg gtg gtg att ate tac aaa gga tat gtg cgc ace ctt gca gtg tgt 576 

Val Val Val He He Tyr Lys Gly Tyr Val Arg Thr Leu Ala Val Cys 
180 185 190 

tgt gtc tgc ttc ttt ctt ttc ggc gcg tgg aat aac aga ctg cca gec 624 

Cys Val Cys Phe Phe Leu Phe Gly Ala Trp Asn Asn Arg Leu Pro Ala 
195 200 205 

caa ata gat ccg aca gag ctg egg ttt gtc ate ate gee gat gat tct 672 

Gin He Asp Pro Thr Glu Leu Arg Phe Val lie He Ala Asp Asp Ser 

210 215 220 

gag etc act gat gtg ccc gaa cat gca gaa ttg ate ate gtg gaa gac 720 

Glu Leu Thr Asp Val Pro Glu His Ala Glu Leu He He Val Glu Asp 

225 230 235 240 

ccc cac ggc age atg tec gat cgc ccc ate gtc acc aga gaa gga ate 768 

Pro His Gly Ser Met Ser Asp Arg Pro He Val Thr Arg Glu Gly He 



cct gtg ctg tat cca tac cgc gat ggg gag gtc age ctt cat att gat 816 
Pro Val Leu Tyr Pro Tyr Arg Asp Gly Glu Val Ser Leu His He Asp 
260 265 270 
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ggc acc cag cat gca gcg gac ggg aga ttt taacgacact tgtggcacga 
Gly Thr Gin His Ala Ala Asp Gly Arg Phe 
275 280 



866 



tgg 



869 



<210> 116 
<211> 282 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 116 

Ala lie lie Asn Ser Ser Arg Met Glu Pro Met His Gly Leu Ser Leu 
15 10 15 

Ser Val lie Cys Leu Leu Phe Tyr Asp Ser Asn Leu Ala Val His Tyr 
20 25 30 

Gly Phe Leu Leu Ser Cys Ala Ala Thr Ala Gly He Val Met Leu Gin 
35 40 45 

Pro Leu Leu Tyr Arg Ala He Gly Pro Pro Leu Ala Val Trp Lys Val 
50 55 60 

Pro Asp He Val Val Arg Ala Phe Ala Val Ser He Ala Ala Asp Leu 
65 70 75 80 

Val Thr He Pro He He Ala Leu Met Ala Arg Gin He Ser Leu Val 
85 90 95 

Ala Val Leu Ala Asn Val Leu Val Glu Leu Ala Val Pro Pro He Thr 
100 105 110 

Leu Leu Gly Leu He Ala Val Leu Ala Ser Leu Leu Pro Trp Pro Val 
115 120 125 

Glu Tyr Pro Leu Leu Lys He He Glu Pro Phe Thr Trp Trp He His 
130 135 140 

His Val Ala Lys Trp Cys Gin Gin Leu Pro Asn Ser Thr Leu Glu He 
145 150 155 160 

Ser Ala Gly Trp Ala Gly He Ala Trp Ala Cys Met Ala Ala Val Trp 
165 170 175 

Val Val Val He He Tyr Lys Gly Tyr Val Arg Thr Leu Ala Val Cys 
180 185 190 

Cys Val Cys Phe Phe Leu Phe Gly Ala Trp Asn Asn Arg Leu Pro Ala 
195 200 205 

Gin He Asp Pro Thr Glu Leu Arg Phe Val He He Ala Asp Asp Ser 
210 215 220 

Glu Leu Thr Asp Val Pro Glu His Ala Glu Leu He He Val Glu Asp 
225 230 235 240 

Pro His Gly Ser Met Ser Asp Arg Pro He Val Thr Arg Glu Gly He 



245 



250 



255 
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Pro Val Leu Tyr Pro Tyr Arg Asp Gly Glu Val Ser Leu His lie Asp 
260 265 270 

Gly Thr Gin His Ala Ala Asp Gly Arg Phe 
275 280 



<210> 117 
<211> 2019 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1996) 
<223> RXA01975 

<400> 117 

agaacacata tgaccatgcg ctatcaccca gatttcgatg tgtggtcatt cgatctcagc 60 

caaaccccga agccttcgac acagattggg caggattaat ttg tea cac cac act 115 

Leu Ser His His Thr 



cac etc aat aac tac ate acg age ttg agt gat aac get gat etc cgt 163 

His Leu Asn Asn Tyr lie Thr Ser Leu Ser Asp Asn Ala Asp Leu Arg 

10 15 20 

gaa aaa gtc acc gca acc gta gac get ttc cgc cat acc gtc atg gat 211 

Glu Lys Val Thr Ala Thr Val Asp Ala Phe Arg His Thr Val Met Asp 

25 30 35 

gac ttc gac tac ate agt gat caa caa gtc ctg ctt tat ggc gat gtc 259 

Asp Phe Asp Tyr lie Ser Asp Gin Gin Val Leu Leu Tyr Gly Asp Val 



caa age ggt aaa acc tea cac atg ctg gga att ate gca gat tgc etc 
Gin Ser Gly Lys Thr Ser His Met Leu Gly lie lie Ala Asp Cys Leu 



gac agt acg ttt cac acc att gtt att ctg acc teg cct aac aca egg 
Asp Ser Thr Phe His Thr lie Val lie Leu Thr Ser Pro Asn Thr Arg 



etc gtg caa caa aca tac gac cgt gtt gee caa gca ttt cca gat act 

Leu Val Gin Gin Thr Tyr Asp Arg Val Ala Gin Ala Phe Pro Asp Thr 

90 95 100 

ttg gtg tgc gac cgt gac gga tac aat gat ttc cgt gcg aat caa aag 

Leu Val Cys Asp Arg Asp Gly Tyr Asn Asp Phe Arg Ala Asn Gin Lys 

105 110 115 

age etc acc ccg cga aaa tct ate gta gtc gtc gga aaa ata cct gca 

Ser Leu Thr Pro Arg Lys Ser lie Val Val Val Gly Lys lie Pro Ala 

120 125 130 

gtt ctt ggt aat tgg tta cgc gtc ttt aac gac agt ggc gca ctt tct 

Val Leu Gly Asn Trp Leu Arg Val Phe Asn Asp Ser Gly Ala Leu Ser 

135 140 145 
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gga cac cct gta etc att att gat gac gaa gca gat gcg aca agt etc 595 
Gly His Pro Val Leu lie lie Asp Asp Glu Ala Asp Ala Thr Ser Leu 
150 155 160 165 

aac acc aaa gta aat cag tct gat gtt teg acc att aac cac cag etc 643 
Asn Thr Lys Val Asn Gin Ser Asp Val Ser Thr He Asn His Gin Leu 
170 175 180 

act age ata aga gac ctt gee aca gga tgc ate tac ctt cag gtc aca 691 
Thr Ser He Arg Asp Leu Ala Thr Gly Cys He Tyr Leu Gin Val Thr 
185 190 195 

ggr aca cct caa gcg gtg ctt ctt caa age gac gat age aac tgg gca 739 
Gly Thr Pro Gin Ala Val Leu Leu Gin Ser Asp Asp Ser Asn Trp Ala 
200 205 210 

gcg gaa cat gtg ctt cac ttc gca ccr ggt gag age tac ate ggt ggt 787 
Ala Glu His Val Leu His Phe Ala Pro Gly Glu Ser Tyr He Gly Gly 
215 220 225 

caa ctt ttc ttt tct gag etc aac aac cct tat eta cga ctt ttc get 835 
Gin Leu Phe Phe Ser Glu Leu Asn Asn Pro Tyr Leu Arg Leu Phe Ala 
230 235 240 245 

aat acc caa ttt gac gag gat tct cgc ttc age gac gec att tac acc 883 
Asn Thr Gin Phe Asp Glu Asp Ser Arg Phe Ser Asp Ala He Tyr Thr 
250 255 260 

tat etc tta acc gca gca ctg ttc aaa ctt cgc ggt gaa age ttg tgt 931 
Tyr Leu Leu Thr Ala Ala Leu Phe Lys Leu Arg Gly Glu Ser Leu Cys 
265 270 275 

acc atg etc att cac ccc age cac act gca tec agt cat aga gac ttc 979 
Thr Met Leu He His Pro Ser His Thr Ala Ser Ser His Arg Asp Phe 
280 285 290 

gcg caa gaa gec cgc etc caa etc act ttc gee ttc gag cga ttc tat 1027 
Ala Gin Glu Ala Arg Leu Gin Leu Thr Phe Ala Phe Glu Arg Phe Tyr 
295 300 305 

gaa cca atg att cag cac aat ttc caa cgt get tat gaa cag etc gca 1075 
Glu Pro Met He Gin His Asn Phe Gin Arg Ala Tyr Glu Gin Leu Ala 
310 315 320 325 

caa act gac age aac ctg cca ccc ttg aga aaa att ctt aac att ctt 1123 
Gin Thr Asp Ser Asn Leu Pro Pro Leu Arg Lys lie Leu Asn He Leu 
330 335 340 

ggt ggc atg gaa gat gac ttc tec ate cac ate gtc aat age gac aac 1171 
Gly Gly Met Glu Asp Asp Phe Ser He His He Val Asn Ser Asp Asn 
345 350 355 

ccg act gtt gag gaa gat tgg get gat ggt tat aac att att gtc ggt 1219 
Pro Thr Val Glu Glu Asp Trp Ala Asp Gly Tyr Asn He He Val Gly 
360 365 370 

ggc aac teg ctt ggg cgc ggt tta aca ttc aac aac trg caa acc gtt 1267 
Gly Asn Ser Leu Gly Arg Gly Leu Thr Phe Asn Asn Leu Gin Thr Val 
375 380 385 

ttc tac gtg cgc gaa tec aag cga cca caa gca gac acc ctg tgg cag 1315 
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Phe Tyr Val Arg Glu Ser Lys Arg Pro Gin Ala Asp Thr Leu Trp Gin 

390 395 400 405 

cac gcc cgc atg ttt ggc tac aaa cgc cac aaa gac acc atg cgt gtg 1363 

His Ala Arg Met Phe Gly Tyr Lys Arg His Lys Asp Thr Met Arg Val 
410 415 420 

ttc atg ccg gcc act att get caa acc ttc caa gag gtc tat etc ggc 1411 

Phe Met Pro Ala Thr lie Ala Gin Thr Phe Gin Glu Val Tyr Leu Gly 
425 430 435 

aac gaa get att aaa aat cag etc gat cat ggc acg cat ate aac gac 1459 

Asn Glu Ala lie Lys Asn Gin Leu Asp His Gly Thr His lie Asn Asp 
440 445 450 

att egg gtc att tta ggt gat ggc gtc gca cct act cgt gcc aat gtt 1507 

lie Arg Val lie Leu Gly Asp Gly Val Ala Pro Thr Arg Ala Asn Val 
455 460 465 

etc gac aaa cgc aaa gtt gga aac etc age ggt ggc gtc aac tac ttt 1555 

Leu Asp Lys Arg Lys Val Gly Asn Leu Ser Gly Gly Val Asn Tyr Phe 

470 475 480 485 

gcc get gat cct aga ate aag aat gtc gaa gca crc gac aaa aaa etc 1603 

Ala Ala Asp Pro Arg lie Lys Asn Val Glu Ala Leu Asp Lys Lys Leu 
490 495 500 

ttg gcc tac tta gac aag cac ggt gag gac tec acc ate ggt atg cgc 1651 

Leu Ala Tyr Leu Asp Lys His Gly Glu Asp Ser Thr lie Gly Met Arg 
505 510 515 

gcg ata ate acc att etc aac gcc ttt act gta gac ccc aac gat etc 1699 

Ala lie lie Thr lie Leu Asn Ala Phe Thr Val Asp Pro Asn Asp Leu 
520 525 530 

gac etc gcg acc ttc aag get gcg etc ctt gac ttt gaa cgc aac caa 1747 

Asp Leu Ala Thr Phe Lys Ala Ala Leu Leu Asp Phe Glu Arg Asn Gin 
535 540 545 

cct cat etc aca gca cgt atg gtg ctg cga aca aac cgc aaa gtc aat 1795 

Pro His Leu Thr Ala Arg Met Val Leu Arg Thr Asn Arg Lys Val Asn 

550 555 560 565 

cag ggt aca ggc gcc ctg etc tec cct act gat caa get etc age cgt 1843 

Gin Gly Thr Gly Ala Leu Leu Ser Pro Thr Asp Gin Ala Leu Ser Arg 
570 575 580 

gca gaa gtc gca cac cca tta ttg ate eta tac cgc att gaa ggt gtt 1891 

Ala Glu Val Ala His Pro Leu Leu lie Leu Tyr Arg lie Glu Gly Val 
585 590 595 

aac gat get get gcg caa cga ggt gaa cct acg tgg tea age gac cct 1939 

Asn Asp Ala Ala Ala Gin Arg Gly Glu Pro Thr Trp Ser Ser Asp Pro 
600 605 610 

ate tgg gtg cct aat att aaa etc cct ggt caa cgt caa ttc tgg tgc 1987 

lie Trp Val Pro Asn lie Lys Leu Pro Gly Gin Arg Gin Phe Trp Cys 
615 620 625 

gta gac ggc taaacctcgc caccaccaaa aaa 2019 
Val Asp Gly 
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<210> 118 
<211> 632 
<212> PRT 

<213> Corynebacterium glut 
<400> 118 

Leu Ser His His Thr His Leu Asn Asn Tyr lie Thr Ser Leu Ser Asp 
15 10 15 

Asn Ala Asp Leu Arg Glu Lys Val Thr Ala Thr Val Asp Ala Phe Arg 

20 25 30 

His Thr Val Met Asp Asp Phe Asp Tyr lie Ser Asp Gin Gin Val Leu 
35 40 45 

Leu Tyr Gly Asp Val Gin Ser Gly Lys Thr Ser His Met Leu Gly He 
50 55 60 

He Ala Asp Cys Leu Asp Ser Thr Phe His Thr He Val He Leu Thr 



Ser Pro Asn Thr Arg Leu Val Gin Gin Thr Tyr Asp Arg Val Ala Gin 
85 90 95 

Ala Phe Pro Asp Thr Leu Val Cys Asp Arg Asp Gly Tyr Asn Asp Phe 
100 105 110 

Arg Ala Asn Gin Lys Ser Leu Thr Pro Arg Lys Ser He Val Val Val 
115 120 125 

Gly Lys He Pro Ala Val Leu Gly Asn Trp Leu Arg Val Phe Asn Asp 
130 135 140 

Ser Gly Ala Leu Ser Gly His Pro Val Leu He He Asp Asp Glu Ala 
145 150 155 160 

Asp Ala Thr Ser Leu Asn Thr Lys Val Asn Gin Ser Asp Val Ser Thr 
165 170 175 

He Asn His Gin Leu Thr Ser He Arg Asp Leu Ala Thr Gly Cys He 
180 185 190 

Tyr Leu Gin Val Thr Gly Thr Pro Gin Ala Val Leu Leu Gin Ser Asp 
195 200 205 

Asp Ser Asn Trp Ala Ala Glu His Val Leu His Phe Ala Pro Gly Glu 
210 215 220 

Ser Tyr He Gly Gly Gin Leu Phe Phe Ser Glu Leu Asn Asn Pro Tyr 
225 230 235 240 

Leu Arg Leu Phe Ala Asn Thr Gin Phe Asp Glu Asp Ser Arg Phe Ser 
245 250 255 

Asp Ala He Tyr Thr Tyr Leu Leu Thr Ala Ala Leu Phe Lys Leu Arg 
260 265 270 

Gly Glu Ser Leu Cys Thr Met Leu He His Pro Ser His Thr Ala Ser 
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Ser His Arg Asp Phe Ala Gin Glu Ala Arg Leu Gin Leu Thr Phe Ala 
290 295 300 

Phe Glu Arg Phe Tyr Glu Pro Met lie Gin His Asn Phe Gin Arg Ala 
305 310 315 320 

Tyr Glu Gin Leu Ala Gin Thr Asp Ser Asn Leu Pro Pro Leu Arg Lys 
325 330 335 

lie Leu Asn lie Leu Gly Gly Met Glu Asp Asp Phe Ser lie His lie 
340 345 350 

Val Asn Ser Asp Asn Pro Thr Val Glu Glu Asp Trp Ala Asp Gly Tyr 
355 360 365 

Asn lie lie Val Gly Gly Asn Ser Leu Gly Arg Gly Leu Thr Phe Asn 
370 375 380 

Asn Leu Gin Thr Val Phe Tyr Val Arg Glu Ser Lys Arg Pro Gin Ala 
385 390 395 400 

Asp Thr Leu Trp Gin His Ala Arg Met Phe Gly Tyr Lys Arg His Lys 
405 410 415 

Asp Thr Met Arg Val Phe Met Pro Ala Thr He Ala Gin Thr Phe Gin 
420 425 430 

Glu Val Tyr Leu Gly Asn Glu Ala He Lys Asn Gin Leu Asp His Gly 
435 440 445 

Thr His He Asn Asp lie Arg Val He Leu Gly Asp Gly Val Ala Pro 
450 455 460 

Thr Arg Ala Asn Val Leu Asp Lys Arg Lys Val Gly Asn Leu Ser Gly 
465 470 475 480 

Gly Val Asn Tyr Phe Ala Ala Asp Pro Arg He Lys Asn Val Glu Ala 
485 490 495 

Leu Asp Lys Lys Leu Leu Ala Tyr Leu Asp Lys His Gly Glu Asp Ser 
500 505 510 

Thr He Gly Met Arg Ala He He Thr He Leu Asn Ala Phe Thr Val 

515 520 525 

Asp Pro Asn Asp Leu Asp Leu Ala Thr Phe Lys Ala Ala Leu Leu Asp 
530 535 540 

Phe Glu Arg Asn Gin Pro His Leu Thr Ala Arg Met Val Leu Arg Thr 
545 550 555 560 

Asn Arg Lys Val Asn Gin Gly Thr Gly Ala Leu Leu Ser Pro Thr Asp 
565 570 575 

Gin Ala Leu Ser Arg Ala Glu Val Ala His Pro Leu Leu He Leu Tyr 
580 585 590 

Arg He Glu Gly Val Asn Asp Ala Ala Ala Gin Arg Gly Glu Pro Thr 
595 600 605 
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Trp Ser Ser Asp Pro lie Trp Val Pro Asn lie Lys Leu Pro Gly Gin 
610 615 620 

Arg Gin Phe Trp Cys Val Asp Gly 
625 630 



<210> 119 
<211> 963 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (940) 

<223> RXA01954 

<400> 119 

gtgaccaacg gctgtggcgg acaactcgga tcgagtgcgt cgacgggcag cgtgtggctc 60 

atctcgcgga gctcgacgtc gaagaacccg agactcggca gtg ctt gcc gac gac 115 

Val Leu Ala Asp Asp 



gtg gtg gtc gtc gcg gag ttc egg gat cgc ate tac ccc ggc ctg gtg 163 
Val Val Val Val Ala Glu Phe Arg Asp Arg He Tyr Pro Gly Leu Val 
10 15 20 

gag aca ggc agg gtt gag egg ggc ggc gac aag ccg ttc cac acg gtc 211 
Glu Thr Gly Arg Val Glu Arg Gly Gly Asp Lys Pro Phe His Thr Val 



gtc aac get gag aac tac cac gcg ctg gag atg ctg acc tat acg cac 259 

Val Asn Ala Glu Asn Tyr His Ala Leu Glu Met Leu Thr Tyr Thr His 

40 45 50 

egg cat tec ate gac gcc ate tac ate gac ccg ccg tac aac acc ggg 307 

Arg His Ser He Asp Ala He Tyr He Asp Pro Pro Tyr Asn Thr Gly 

55 60 65 - 

gcg agg gac tgg aag tac gac aac gat tac gtc gcg agt gat gac gac 355 

Ala Arg Asp Trp Lys Tyr Asp Asn Asp Tyr Val Ala Ser Asp Asp Asp 

70 75 80 85 

tat cga cac teg aaa tgg ctg gcg ttc atg gag cga egg ttg aag ate 403 

Tyr Arg His Ser Lys Trp Leu Ala Phe Met Glu Arg Arg Leu Lys He 

90 95 100 

tgt egg gag etc atg cgt age gat get act ctt gtg gca cct ate gat 451 

Cys Arg Glu Leu Met Arg Ser Asp Ala Thr Leu Val Ala Pro He Asp 

105 110 115 

gag cat gaa gta aac cgt ttg ggc gtg ttg eta gat cag etc ttc ccg 499 

Glu His Glu Val Asn Arg Leu Gly Val Leu Leu Asp Gin Leu Phe Pro 

120 125 130 

gaa tct acg egg caa etc gtc aca att gtc aac aac cct aaa ggc gtt 547 

Glu Ser Thr Arg Gin Leu Val Thr He Val Asn Asn Pro Lys Gly Val 

135 140 145 
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act cag gga tat ctt teg agg gtc gaa gag tat gcg ttc ttt gta ttt 595 
Thr Gin Gly Tyr Leu Ser Arg Val Glu Glu Tyr Ala Phe Phe Val Phe 
150 155 160 165 

ggt cct gac gcg cga ate ggt teg gtc gat gac gac ctt ctg acg cat 643 
Gly Pro Asp Ala Arg lie Gly Ser Val Asp Asp Asp Leu Leu Thr His 
170 175 180 

cga gac atg gec gat get gaa ggg gaa ctg cag agg cct cga tgg aag 691 
Arg Asp Met Ala Asp Ala Glu Gly Glu Leu Gin Arg Pro Arg Trp Lys 
185 190 195 

ggg etc ttg egg teg ggc gac gac teg ctt cga get gac cgt aaa gat 739 
Gly Leu Leu Arg Ser Gly Asp Asp Ser Leu Arg Ala Asp Arg Lys Asp 
200 205 210 

atg ttc tat ccg gtg tgg ttc gat gag teg act ggg cga etc age cac 787 
Met Phe Tyr Pro Val Trp Phe Asp Glu Ser Thr Gly Arg Leu Ser His 
215 220 225 

gcg ggc gaa gca ttg cca ctt gac gaa act cct gac ttc agt ccg cag 835 
Ala Gly Glu Ala Leu Pro Leu Asp Glu Thr Pro Asp Phe Ser Pro Gin 
230 235 240 245 

gat ggc ctg acg ccg ate tgg cct att agg egg gac atg aag gag ggg 883 
Asp Gly Leu Thr Pro lie Trp Pro lie Arg Arg Asp Met Lys Glu Gly 
250 255 260 

cct acc egg gca gcg cca cgc cgt teg ate ctt gac tac gcg eta cac 931 
Pro Thr Arg Ala Ala Pro Arg Arg Ser lie Leu Asp Tyr Ala Leu His 
265 270 275 

cct cat ctg tgaagageca ccaaacctgg gac 963 
Pro His Leu 
280 



<210> 120 
<211> 280 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 120 

Val Leu Ala Asp Asp Val Val Val Val Ala Glu Phe Arg Asp Arg lie 
15 10 15 

Tyr Pro Gly Leu Val Glu Thr Gly Arg Val Glu Arg Gly Gly Asp Lys 
20 25 30 

Pro Phe His Thr Val Val Asn Ala Glu Asn Tyr His Ala Leu Glu Met 
35 40 45 

Leu Thr Tyr Thr His Arg His Ser He Asp Ala He Tyr He Asp Pro 
50 55 60 

Pro Tyr Asn Thr Gly Ala Arg Asp Trp Lys Tyr Asp Asn Asp Tyr Val 
65 70 75 80 



Ala Ser Asp Asp Asp Tyr Arg His Ser Lys Trp Leu Ala Phe Met Glu 
85 90 95 
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Arg Arg Leu Lys lie Cys Arg Glu Leu Met Arg Ser Asp Ala Thr Leu 
100 105 110 

Val Ala Pro lie Asp Glu His Glu Val Asn Arg Leu Gly Val Leu Leu 
115 120 125 

Asp Gin Leu Phe Pro Glu Ser Thr Arg Gin Leu Val Thr lie Val Asn 
130 135 140 

Asn Pro Lys Gly Val Thr Gin Gly Tyr Leu Ser Arg Val Glu Glu Tyr 
145 150 155 160 

Ala Phe Phe Val Phe Gly Pro Asp Ala Arg He Gly Ser Val Asp Asp 
165 170 175 

Asp Leu Leu Thr His Arg Asp Met Ala Asp Ala Glu Gly Glu Leu Gin 
180 185 190 

Arg Pro Arg Trp Lys Gly Leu Leu Arg Ser Gly Asp Asp Ser Leu Arg 
195 200 205 

Ala Asp Arg Lys Asp Met Phe Tyr Pro Val Trp Phe Asp Glu Ser Thr 
210 215 220 

Gly Arg Leu Ser His Ala Gly Glu Ala Leu Pro Leu Asp Glu Thr Pro 
225 230 235 240 

Asp Phe Ser Pro Gin Asp Gly Leu Thr Pro He Trp Pro He Arg Arg 
245 250 255 

Asp Met Lys Glu Gly Pro Thr Arg Ala Ala Pro Arg Arg Ser He Leu 
260 265 270 

Asp Tyr Ala Leu His Pro His Leu 
275 280 



<210> 121 
<211> 441 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (418) 

<223> RXA02236 

<400> 121 

gcaggctgac atccttggta ttaaccaggt gtaccctcga tttctggata ctttggtatt 60 

ccttttgtca ctaaaaacca cacgataacg gaggaacccc gtg gcc ctt cca cag 115 

Val Ala Leu Pro Gin 

1 5 

ttg act gat gag cag cgc aag gca gcg ctt get aag gca gca gag gca 163 

Leu Thr Asp Glu Gin Arg Lys Ala Ala Leu Ala Lys Ala Ala Glu Ala 

10 15 20 



cgc aag gca cgc gca gag etc aaa gag aac ctg aag cgc ggc aac act 
Arg Lys Ala Arg Ala Glu Leu Lys Glu Asn Leu Lys Arg Gly Asn Thr 
25 30 35 



211 
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aac etc agg gaa gtt ctg gac aag get gag tct gac gag ate ate ggc 259 

Asn Leu Arg Glu Val Leu Asp Lys Ala Glu Ser Asp Glu lie lie Gly 

40 45 50 

aag acc aag gtc tec get etc etc gag get etc cct aag gtt ggc aag 307 

Lys Thr Lys Val Ser Ala Leu Leu Glu Ala Leu Pro Lys Val Gly Lys 



gtc aag gca aag gag att atg gac gag ctg ggc att get cag acc cgt 355 

Val Lys Ala Lys Glu lie Met Asp Glu Leu Gly lie Ala Gin Thr Arg 
70 75 80 85 

cgt ctt cgt gga ctg ggt gac cgt cag cgt cgc gca ctt etc gag cgt 403 

Arg Leu Arg Gly Leu Gly Asp Arg Gin Arg Arg Ala Leu Leu Glu Arg 
90 95 100 

ttc ggc ttc gag gat taattcttca gtgtcgggcg ata 441 
Phe Gly Phe Glu Asp 
105 



<210> 122 
<211> 106 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 122 

Val Ala Leu Pro Gin Leu Thr Asp ( 



Glu Gin Arg Lys Ala Ala Leu Ala 
10 15 



Lys Ala Ala Glu Ala Arg Lys Ala Arg Ala Glu Leu Lys Glu Asn Leu 

20 25 30 

Lys Arg Gly Asn Thr Asn Leu Arg Glu Val Leu Asp Lys Ala Glu Ser 

35 40 45 

Asp Glu lie lie Gly Lys Thr Lys Val Ser Ala Leu Leu Glu Ala Leu 

50 55 60 

Pro Lys Val Gly Lys Val Lys Ala Lys Glu lie Met Asp Glu Leu Gly 

65 70 75 80 

lie Ala Gin Thr Arg Arg Leu Arg Gly Leu Gly Asp Arg Gin Arg Arg 

85 90 95 

Ala Leu Leu Glu Arg Phe Gly Phe Glu Asp 

100 105 



<210> 123 
<211> 720 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (697) 

<223> RXN01795 



<400> 123 
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agaccatatt gaagacctcg aagctgttga gcctggctac atcgtcaagc ctcgcctgta 60 

caacttcgct gaatacggtg tcccacaatt ccgcgaacgt gtg etc att gtt ggc 115 

Val Leu lie Val Gly 



att cgc cgt gac acc ggc ttt gat ttc aag cac cca get cct acc cat 

lie Arg Arg Asp Thr Gly Phe Asp Phe Lys His Pro Ala Pro Thr His 

10 15 20 

ggc cct cgc ggt gac atg ccg tat aag act gec ggc gaa gcg etc aaa 

Gly Pro Arg Gly Asp Met Pro Tyr Lys Thr Ala Gly Glu Ala Leu Lys 



ggc gtg aag gat gtc ccc aca aac aac aac cac atg aag ate atg cct 
Gly Val Lys Asp Val Pro Thr Asn Asn Asn His Met Lys lie Met Pro 



cgc acc gtt gaa gtg ctt aag cgc ate cct gag ggc gaa aac ttc acc 
Arg Thr Val Glu Val Leu Lys Arg He Pro Glu Gly Glu Asn Phe Thr 



gcg ate ccc aaa gat gac ccc tac tac gtc aag ggc atg att agt cac 
Ala He Pro Lys Asp Asp Pro Tyr Tyr Val Lys Gly Met lie Ser His 



gtt tac cgt cgc ttg cac cgt gat gag cca tec aaa acc ctt ate gee 

Val Tyr Arg Arg Leu His Arg Asp Glu Pro Ser Lys Thr Leu He Ala 

90 95 100 

ggt ggc ggc ggg ggt aca tgg gga tac cat tat gaa aaa aat cga gca 

Gly Gly Gly Gly Gly Thr Trp Gly Tyr His Tyr Glu Lys Asn Arg Ala 

105 110 115 

ttg acc aac cgc gag egg get aga att caa teg ttc ccc gat gac ttt 

Leu Thr Asn Arg Glu Arg Ala Arg He Gin Ser Phe Pro Asp Asp Phe 

120 125 130 

gag ttt ttg gga tea aac acc gaa gtc cgc cgc caa ate ggt aat get 

Glu Phe Leu Gly Ser Asn Thr Glu Val Arg Arg Gin He Gly Asn Ala 

135 140 145 

gtt cct cct gta ggt atg cac get gtg ggt gag cga ctg atg aac ctg 

Val Pro Pro Val Gly Met His Ala Val Gly Glu Arg Leu Met Asn Leu 

150 155 160 165 

tac acc ggg aat tac act ccc gtc gat eta gag gaa cag cac gcg tac 

Tyr Thr Gly Asn Tyr Thr Pro Val Asp Leu Glu Glu Gin His Ala Tyr 

170 175 180 

ctg cag acg etc tec att aag gaa cgt etc gcg ctg get gat cag gaa 

Leu Gin Thr Leu Ser He Lys Glu Arg Leu Ala Leu Ala Asp Gin Glu 

185 190 195 

get gat taagtagata tatgaagece acc 
Ala Asp 



<210> 124 
<211> 199 



BGI-I27CP 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 124 

Val Leu lie Val Gly lie Arg Arg Asp Thr Gly Phe Asp Phe Lys His 
15 10 15 

Pro Ala Pro Thr His Gly Pro Arg Gly Asp Met Pro Tyr Lys Thr Ala 
20 25 30 

Gly Glu Ala Leu Lys Gly Val Lys Asp Val Pro Thr Asn Asn Asn His 
35 40 45 

Met Lys lie Met Pro Arg Thr Val Glu Val Leu Lys Arg He Pro Glu 
50 55 60 

Gly Glu Asn Phe Thr Ala He Pro Lys Asp Asp Pro Tyr Tyr Val Lys 
65 70 75 80 

Gly Met He Ser His Val Tyr Arg Arg Leu His Arg Asp Glu Pro Ser 
85 90 95 

Lys Thr Leu He Ala Gly Gly Gly Gly Gly Thr Trp Gly Tyr His Tyr 
100 105 110 

Glu Lys Asn Arg Ala Leu Thr Asn Arg Glu Arg Ala Arg He Gin Ser 
115 120 125 

Phe Pro Asp Asp Phe Glu Phe Leu Gly Ser Asn Thr Glu Val Arg Arg 
130 " 135 140 

Gin He Gly Asn Ala Val Pro Pro Val Gly Met His Ala Val Gly Glu 
145 150 155 160 

Arg Leu Met Asn Leu Tyr Thr Gly Asn Tyr Thr Pro Val Asp Leu Glu 
165 170 175 

Glu Gin His Ala Tyr Leu Gin Thr Leu Ser He Lys Glu Arg Leu Ala 
180 185 190 

Leu Ala Asp Gin Glu Ala Asp 
195 



<210> 125 
<21i> 996 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (973) 

<223> RXN02267 

<400> 125 

tgcgctcggc aagtgttttg cttatcgacg tctccccaca taacaatccc aactcgaagc 

accaacgatt caagccttat cagttttgta caggaaaata gtg caa aaa tgg ggt 

Val Gin Lys Trp Gly 
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tta age ttc gtg gag agg att gtc ate gtg aac aac gtg caa cag ttt 
Leu Ser Phe Val Glu Arg lie Val lie Val Asn Asn Val Gin Gin Phe 



cat cga ttt ttt gat gat tec gca gtc tat tat ccc tgc ttc gtc ccg 

His Arg Phe Phe Asp Asp Ser Ala Val Tyr Tyr Pro Cys Phe Val Pro 

25 30 35 

ctt gac cga gec ate ggc gaa cac ttt gat cgt cag aac aaa ccg atg 

Leu Asp Arg Ala lie Gly Glu His Phe Asp Arg Gin Asn Lys Pro Met 



tec aga ttc ate gga acg etc att ctg ccg tta gec aaa ctg gaa gaa 
Ser Arg Phe lie Gly Thr Leu lie Leu Pro Leu Ala Lys Leu Glu Glu 



gec gec caa tac ace ggc gat gaa gtc ctt cgc gtg teg gca gta ate 
Ala Ala Gin Tyr Thr Gly Asp Glu Val Leu Arg Val Ser Ala Val lie 



agt act gat ggg etc get gat ctg cga agg gat ttt tac gaa etc ccc 
Ser Thr Asp Gly Leu Ala Asp Leu Arg Arg Asp Phe Tyr Glu Leu Pro 
90 95 100 

aac ate gac ate gee teg gtg gaa ate aag ctg gtc ggc gca gee etc 
Asn lie Asp Lie Ala Ser Val Glu lie Lys Leu Val Gly Ala Ala Leu 
105 110 115 

acc aac acc get tgg ttg gga gat gtg gaa aaa etc ate caa caa cat 
Thr Asn Thr Ala Trp Leu Gly Asp Val Glu Lys Leu He Gin Gin His 
120 125 130 

cgc aac act ttc gta tgg gtt gag att ccg aca gec ctg gtc acc gca 
Arg Asn Thr Phe Val Trp Val Glu He Pro Thr Ala Leu Val Thr Ala 
135 140 145 

gat att gtc cga aaa etc cgc cac atg gga get ggc ctg aaa tac aga 
Asp He Val Arg Lys Leu Arg His Met Gly Ala Gly Leu Lys Tyr Arg 
150 155 160 165 

act gga ggt gat agg gaa gag etc ttc ccc tea ccg cag gac ttg gtc 
Thr Gly Gly Asp Arg Glu Glu Leu Phe Pro Ser Pro Gin Asp Leu Val 
170 175 180 

act gtg ctg cgc acc gee arc gat get gca ttg ccg ttt aaa etc act 
Thr Val Leu Arg Thr Ala He Asp Ala Ala Leu Pro Phe Lys Leu Thr 
185 190 195 

gca ggc ctg cat cgt get etc agg tat cgt gac gag aaa acc ggc cga 
Ala Gly Leu His Arg Ala Leu Arg Tyr Arg Asp Glu Lys Thr Gly Arg 
200 205 210 

ctt cac ttc gga ttc etc aac att gca gee gec gtg gcg aca ctt cgt 
Leu His Phe Gly Phe Leu Asn He Ala Ala Ala Val Ala Thr Leu Arg 
215 220 225 

get gga aaa ggc gag gca gag gca ctg aag ate ctt gaa ggc gat gat 
Ala Gly Lys Gly Glu Ala Glu Ala Leu Lys He Leu Glu Gly Asp Asp 
230 235 240 245 

gee get ccg ctt att cac gca eta caa age ggc gaa aac tgg egg gat 
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Ala Ala Pro Leu He His Ala Leu Gin Ser Gly Glu Asn Trp Arg Asp 
250 255 260 

tec ttc cgc age ttc agt acc tgc aat gtt gtt gaa cca etc aac act 

Ser Phe Arg Ser Phe Ser Thr Cys Asn Val Val Glu Pro Leu Asn Thr 

265 270 275 

ctg att gat ctt gat gtg ttg gcg gaa gga gac gta cat ccc 

Leu He Asp Leu Asp Val Leu Ala Glu Gly Asp Val His Pro 

280 285 290 

taaggatcga cgctagttag ate 



<210> 126 
<211> 291 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 126 

Val Gin Lys Trp Gly Leu Ser Phe Val Glu Arg He Val He Val Asn 
15 10 15 

Asn Val Gin Gin Phe His Arg Phe Phe Asp Asp Ser Ala Val Tyr Tyr 
20 25 30 

Pro Cys Phe Val Pro Leu Asp Arg Ala He Gly Glu His Phe Asp Arg 
35 40 45 

Gin Asn Lys Pro Met Ser Arg Phe He Gly Thr Leu He Leu Pro Leu 
50 55 60 

Ala Lys Leu Glu Glu Ala Ala Gin Tyr Thr Gly Asp Glu Val Leu Arg 
65 70 75 80 

Val Ser Ala Val He Ser Thr Asp Gly Leu Ala Asp Leu Arg Arg Asp 
85 90 95 

Phe Tyr Glu Leu Pro Asn He Asp He Ala Ser Val Glu He Lys Leu 
100 105 110 

Val Gly Ala Ala Leu Thr Asn Thr Ala Trp Leu Gly Asp Val Glu Lys 
115 120 125 

Leu He Gin Gin His Arg Asn Thr Phe Val Trp Val Glu He Pro Thr 
130 135 140 

Ala Leu Val Thr Ala Asp He Val Arg Lys Leu Arg His Met Gly Ala 
145 150 155 160 

Gly Leu Lys Tyr Arg Thr Gly Gly Asp Arg Glu Glu Leu Phe Pro Ser 
165 170 175 

Pro Gin Asp Leu Val Thr Val Leu Arg Thr Ala He Asp Ala Ala Leu 
180 185 190 

Pro Phe Lys Leu Thr Ala Gly Leu His Arg Ala Leu Arg Tyr Arg Asp 
195 200 205 

Glu Lys Thr Gly Arg Leu His Phe Gly Phe Leu Asn He Ala Ala Ala 
210 215 220 
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Val Ala Thr Leu Arg Ala Gly Lys Gly Glu Ala Glu Ala Leu Lys He 
225 230 235 240 

Leu Glu Gly Asp Asp Ala Ala Pro Leu He His Ala Leu Gin Ser Gly 
245 250 255 

Glu Asn Trp Arg Asp Ser Phe Arg Ser Phe Ser Thr Cys Asn Val Val 
260 265 270 

Glu Pro Leu Asn Thr Leu He Asp Leu Asp Val Leu Ala Glu Gly Asp 
275 280 285 

Val His Pro 
290 



<210> 127 
<211> 729 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (706) 

<223> RXN02988 

<400> 127 

agcggcaaat atgtgcggct tggcataaac tgtgtccatc ggtacctgtg taatagacac 60 

acggtaaaca cgcacaagat aaaacattgc gagatttttc atg agt aca aaa ccc 115 

Met Ser Thr Lys Pro 



act att gtg tec aca ttt tct ggt tgc ggt ggc etc gat ctt ggc etc 163 
Thr He Val Ser Thr Phe Ser Gly Cys Gly Gly Leu Asp Leu Gly Leu 



caa gag gtc gga ttc gac ccc att tgg gec aac gac ttc tea gaa gaa 
Gin Glu Val Gly Phe Asp Pro He Trp Ala Asn Asp Phe Ser Glu Glu 



gca gtc caa ace tat aag cac aac ate ggt gac cac att gtt cac ggc 

Ala Val Gin Thr Tyr Lys His Asn He Gly Asp His He Val His Gly 
40 45 50 

gac ate act gaa att gat ccg ttt act gat gac ace ate cct gac ggc 

Asp He Thr Glu He Asp Pro Phe Thr Asp Asp Thr He Pro Asp Gly 



gat etc gtc acc ggc ggc ttc ccg tgc cag gac ttc tec atg ate tgg 
Asp Leu Val Thr Gly Gly Phe Pro Cys Gin Asp Phe Ser Met He Trp 



aag cgt cct gga etc gac ggc aag cgt ggc acc ctg tac caa aac ttc 

Lys Arg Pro Gly Leu Asp Gly Lys Arg Gly Thr Leu Tyr Gin Asn Phe 
90 95 100 

cgt gac ttt gtt gca gca aag aag cct aaa gee ttt ate gca gaa aac 

Arg Asp Phe Val Ala Ala Lys Lys Pro Lys Ala Phe He Ala Glu Asn 
105 110 115 
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gtg aag ggc eta etc act get aac cag cac aag get att aag acc ata 499 
Val Lys Gly Leu Leu Thr Ala Asn Gin His Lys Ala lie Lys Thr He 
120 125 130 

ttg aag acc teg aag ctg ttg age ctg get aca teg tea age etc gec 547 
Leu Lys Thr Ser Lys Leu Leu Ser Leu Ala Thr Ser Ser Ser Leu Ala 
135 140 145 

tgt aca act teg ctg aat acg gtg tec cac aat tec gcg aac gtg tgc 595 
Cys Thr Thr Ser Leu Asn Thr Val Ser His Asn Ser Ala Asn Val Cys 
150 155 160 165 

tea ttg ttg gca ttc gee gtg aca ccg get ttg att tea age acc cag 643 
Ser Leu Leu Ala Phe Ala Val Thr Pro Ala Leu He Ser Ser Thr Gin 
170 175 180 

etc eta ccc atg gee etc gcg gtg aca tgc cgt ata aga ctg ccg gcg 691 
Leu Leu Pro Met Ala Leu Ala Val Thr Cys Arg He Arg Leu Pro Ala 
185 190 195 

aag cgc tea aag gcg tgaaggatgt ccccacaaac aac 729 
Lys Arg Ser Lys Ala 
200 



<210> 128 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 128 

Met Ser Thr Lys Pro Thr He Val £ 
1 5 

Leu Asp Leu Gly Leu Gin Glu Val C 
20 



Ser Thr Phe Ser Gly Cys Gly Gly 
10 15 

Gly Phe Asp Pro He Trp Ala Asn 
25 30 



Asp Phe Ser Glu Glu Ala Val Gin Thr Tyr Lys His Asn lie Gly Asp 
35 40 45 

His He Val His Gly Asp He Thr Glu He Asp Pro Phe Thr Asp Asp 
50 55 60 

Thr He Pro Asp Gly Asp Leu Val Thr Gly Gly Phe Pro Cys Gin Asp 
65 70 75 80 

Phe Ser Met He Trp Lys Arg Pro Gly Leu Asp Gly Lys Arg Gly Thr 
85 90 95 

Leu Tyr Gin Asn Phe Arg Asp Phe Val Ala Ala Lys Lys Pro Lys Ala 
100 105 110 

Phe He Ala Glu Asn Val Lys Gly Leu Leu Thr Ala Asn Gin His Lys 
115 120 125 

Ala He Lys Thr He Leu Lys Thr Ser Lys Leu Leu Ser Leu Ala Thr 
130 135 140 



Ser Ser Ser Leu Ala Cys Thr Thr Ser Leu Asn Thr Val Ser His Asn 
145 150 155 160 
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Ser Ala Asn Val Cys Ser Leu Leu Ala Phe Ala Val Thr Pro Ala Leu 
165 170 175 

lie Ser Ser Thr Gin Leu Leu Pro Met Ala Leu Ala Val Thr Cys Arg 
180 185 190 

lie Arg Leu Pro Ala Lys Arg Ser Lys Ala 
195 200 



<210> 129 
<211> 588 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (565) 

<223> RXN00127 

<400> 129 

atgtggtggt tgtggggcgc cgggggcgtc gttatgcagt gactgccagc gtgtgtggag 60 

gaagccgcca acattggcgc ggcttgattt agatttaccg gtg tgg acg ttg teg 115 

Val Trp Thr Leu Ser 



ccg tat gac ggc ccg cat cgc aac gtg etc att gcg ctg aag gag cac 
Pro Tyr Asp Gly Pro His Arg Asn Val Leu lie Ala Leu Lys Glu His 



ggc cgt gca gac ctt gtg gcg ttt gtg ggc gcg gtg gtg ggg gcg teg 
Gly Arg Ala Asp Leu Val Ala Phe Val Gly Ala Val Val Gly Ala Ser 



ata age tat ctg gcg get cag ggg gaa att gag cac gac ate acg ctg 259 

lie Ser Tyr Leu Ala Ala Gin Gly Glu lie Glu His Asp lie Thr Leu 

40 45 50 

gtt ccg gcg ccc acc cgc gec acc teg cga cgc egg egg ggc ggc gat 307 

Val Pro Ala Pro Thr Arg Ala Thr Ser Arg Arg Arg Arg Gly Gly Asp 

55 60 65 

ccg gtt gag egg gtg tgc aat gca tea cgc tta teg acg ttt ccc tgc 355 

Pro Val Glu Arg Val Cys Asn Ala Ser Arg Leu Ser Thr Phe Pro Cys 



ctt caa ate tea tec cgc aca cca gac tec gtc ggt caa act gcg caa 403 
Leu Gin He Ser Ser Arg Thr Pro Asp Ser Val Gly Gin Thr Ala Gin 
90 95 100 

cag cga aga etc aat atg cga gtg gag tta gtc cga caa cct egg ggt 451 
Gin Arg Arg Leu Asn Met Arg Val Glu Leu Val Arg Gin Pro Arg Gly 
105 110 115 

tct gtc ttg ate ate gac gat gtg gta aca acg ggg gca act att tec 499 
Ser Val Leu He He Asp Asp Val Val Thr Thr Gly Ala Thr He Ser 
120 125 130 



gca tct gca aac gtt ctt cgc gca gcg ggt gtg cag gtc aga gga get 



547 
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Ala Ser Ala Asn Val Leu Arg Ala Ala Gly Val Gin Val Arg Gly Ala 
135 140 145 

tta act tat tgc caa gcg tgatcttgga tataaaaggg gcc 588 
Leu Thr Tyr Cys Gin Ala 
150 155 



<210> 130 
<211> 155 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 130 

Val Trp Thr Leu Ser Pro Tyr Asp Gly Pro His Arg Asn Val Leu He 
1 5 10 15 

Ala Leu Lys Glu His Gly Arg Ala Asp Leu Val Ala Phe Val Gly Ala 
20 25 30 

Val Val Gly Ala Ser He Ser Tyr Leu Ala Ala Gin Gly Glu He Glu 
35 40 45 

His Asp He Thr Leu Val Pro Ala Pro Thr Arg Ala Thr Ser Arg Arg 
50 55 60 

Arg Arg Gly Gly Asp Pro Val Glu Arg Val Cys Asn Ala Ser Arg Leu 
65 70 75 80 

Ser Thr Phe Pro Cys Leu Gin He Ser Ser Arg Thr Pro Asp Ser Val 
85 90 95 

Gly Gin Thr Ala Gin Gin Arg Arg Leu Asn Met Arg Val Glu Leu Val 
100 105 110 

Arg Gin Pro Arg Gly Ser Val Leu He He Asp Asp Val Val Thr Thr 
115 120 125 

Gly Ala Thr He Ser Ala Ser Ala Asn Val Leu Arg Ala Ala Gly Val 
130 135 140 

Gin Val Arg Gly Ala Leu Thr Tyr Cys Gin Ala 
145 150 155 



<210> 131 

<211> 864 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (841) 

<223> RXN02938 

<400> 131 

accatcgtgg tttctccaga cggcaatgta gtggacacct tcccgcagcc tttcgaaacc 60 

atcgatgacc tcgaaaccgc tgtggcaggg gcgctgcaga atg cgt aac tac cct 115 

Met Arg Asn Tyr Pro 
1 5 
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gat tta ccg cat gat ttc cca ggt caa aac aca gag etc acc ccc gca 

Asp Leu Pro His Asp Phe Pro Gly Gin Asn Thr Glu Leu Thr Pro Ala 

10 15 20 

aag gca ccc gtg tgg atg cac cga etc tta gac cgc ate cac acc ggc 

Lys Ala Pro Val Trp Met His Arg Leu Leu Asp Arg lie His Thr Gly 



cgc atg gee aac ccg ctg gac ggt gcg gaa acg etc ggc gac aca gac 259 
Arg Met Ala Asn Pro Leu Asp Gly Ala Glu Thr Leu Gly Asp Thr Asp 



tec gaa aag cgc get gee gtg cte atg eta ttt tct ggc teg gaa acc 

Ser Glu Lys Arg Ala Ala Val Leu Met Leu Phe Ser Gly Ser Glu Thr 

55 60 65 

tec ttt gac ctg ccc aat gac gec tec gtg ctg ctg acg cac cgc acc 

Ser Phe Asp Leu Pro Asn Asp Ala Ser Val Leu Leu Thr His Arg Thr 



ccg acg atg cgt tec cat gca ggt cag att gec ttt ccc ggt ggc cga 403 

Pro Thr Met Arg Ser His Ala Gly Gin lie Ala Phe Pro Gly Gly Arg 
90 95 100 

ate gac ccc acc gat act aac gee gtg gac tgc gee ttc cgc gag gec 451 

lie Asp Pro Thr Asp Thr Asn Ala Val Asp Cys Ala Phe Arg Glu Ala 
105 110 115 

tgg gaa gaa acc ggg ctg gat cgc cgc acc gca acc cca tta gee cag 499 

Trp Glu Glu Thr Gly Leu Asp Arg Arg Thr Ala Thr Pro Leu Ala Gin 
120 125 130 

etc aac gag gtg cac ate cgt gec acc gga tac ccc gtc tac cca ate 547 

Leu Asn Glu Val His lie Arg Ala Thr Gly Tyr Pro Val Tyr Pro lie 

135 140 145 

ctt gga cac tgg cac acc cca tea ccc gtc gee gtg gec age cca cac 595 

Leu Gly His Trp His Thr Pro Ser Pro Val Ala Val Ala Ser Pro His 
150 155 160 165 

gaa acc gac gaa gtt ttg gac gec cca etc tac gac etc ate gac ccc 643 

Glu Thr Asp Glu Val Leu Asp Ala Pro Leu Tyr Asp Leu lie Asp Pro 
170 175 180 

aaa aac cgc etc atg gtc ggc tgg cgc gaa tgg cac gga cca gcg ttt 691 

Lys Asn Arg Leu Met Val Gly Trp Arg Glu Trp His Gly Pro Ala Phe 
185 190 195 

cga ate aac gac tac ate ate tgg gga ttc acc ggc gga eta etc tec 739 

Arg lie Asn Asp Tyr lie lie Trp Gly Phe Thr Gly Gly Leu Leu Ser 
200 205 210 

gcg ate etc gac acc gee ggc tgg gee acc gaa tgg gac acc gac cgc 787 

Ala He Leu Asp Thr Ala Gly Trp Ala Thr Glu Trp Asp Thr Asp Arg 

215 220 225 

ate ttc gac ctg gaa aat aca ttg tea aca tct cgc aac aat gag cgt 835 

He Phe Asp Leu Glu Asn Thr Leu Ser Thr Ser Arg Asn Asn Glu Arg 
230 235 240 245 
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atg cgt taggctgacg ggctccggtg gcc 
Met Arg 



<210> 132 
<211> 247 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 132 

Met Arg Asn Tyr Pro Asp Leu Pro His Asp Phe Pro Gly Gin Asn Thr 
15 10 15 

Glu Leu Thr Pro Ala Lys Ala Pro Val Trp Met His Arg Leu Leu Asp 
20 25 30 

Arg He His Thr Gly Arg Met Ala Asn Pro Leu Asp Gly Ala Glu Thr 
35 40 45 

Leu Gly Asp Thr Asp Ser Glu Lys Arg Ala Ala Val Leu Met Leu Phe 
50 55 60 

Ser Gly Ser Glu Thr Ser Phe Asp Leu Pro Asn Asp Ala Ser Val Leu 



Leu Thr His Arg Thr Pro Thr Met Arg Ser His Ala Gly Gin He Ala 
85 90 95 

Phe Pro Gly Gly Arg He Asp Pro Thr Asp Thr Asn Ala Val Asp Cys 
100 105 110 

Ala Phe Arg Glu Ala Trp Glu Glu Thr Gly Leu Asp Arg Arg Thr Ala 
115 120 125 

Thr Pro Leu Ala Gin Leu Asn Glu Val His He Arg Ala Thr Gly Tyr 
130 135 140 

Pro Val Tyr Pro He Leu Gly His Trp His Thr Pro Ser Pro Val Ala 
145 150 155 160 

Val Ala Ser Pro His Glu Thr Asp Glu Val Leu Asp Ala Pro Leu Tyr 
165 170 175 

Asp Leu He Asp Pro Lys Asn Arg Leu Met Val Gly Trp Arg Glu Trp 
180 185 190 

His Gly Pro Ala Phe Arg He Asn Asp Tyr He He Trp Gly Phe Thr 
195 200 205 

Gly Gly Leu Leu Ser Ala He Leu Asp Thr Ala Gly Trp Ala Thr Glu 
210 215 220 

Trp Asp Thr Asp Arg He Phe Asp Leu Glu Asn Thr Leu Ser Thr Ser 
225 230 235 240 

Arg Asn Asn Glu Arg Met Arg 
245 



<210> 133 
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<211> 597 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (83) . . (574) 

<223> RXN03102 

<400> 133 

cgtggtcacg ggtctgcagt acctgtggga ttcacgaaag tccgcagaaa gctagaccat 60 

gtcggagaat ctggcggggc gagtg gtg gag ctg ttg aaa teg cgc ggt gaa 112 
Val Val Glu Leu Leu Lys Ser Arg Gly Glu 
1 5 10 

acg ctg gcg ttr tgt gaa tec etc ace gec ggc ctt gee agt gcg acg 160 
Thr Leu Ala Phe Cys Glu Ser Leu Thr Ala Gly Leu Ala Ser Ala Thr 



ate gca gag ate ccc ggc gee tea gtg gta ctt aaa ggc ggg ctg gtc 208 

lie Ala Glu lie Pro Gly Ala Ser Val Val Leu Lys Gly Gly Leu Val 

30 35 40 

ace tat gee ace gag ctt aag gtt gcg ctt gee ggt gtg ccg cag gag 256 

Thr Tyr Ala Thr Glu Leu Lys Val Ala Leu Ala Gly Val Pro Gin Glu 



ctt ate gac gcg cac ggc gtt gtt tec ccg cag tgc gec cgt gcg atg 
Leu lie Asp Ala His Gly Val Val Ser Pro Gin Cys Ala Arg Ala Met 



gca acg ggg gec gca cac aga tgc cag gca gat tgg gcg gtt teg etc 352 

Ala Thr Gly Ala Ala His Arg Cys Gin Ala Asp Trp Ala Val Ser Leu 
75 80 85 90 

acg ggc gtt get ggc ccc age aaa caa gat ggt cat ccg gtg ggg gaa 400 

Thr Gly Val Ala Gly Pro Ser Lys Gin Asp Gly His Pro Val Gly Glu 

95 100 105 

gtg tgg ate gga gtg get ggt cct gcg cat ttt ggg gcg teg gga aca 448 

Val Trp lie Gly Val Ala Gly Pro Ala His Phe Gly Ala Ser Gly Thr 

110 115 120 

att gac gcg tat cgt gcg ttt gaa agt gaa caa cag gta ata ttg get 496 

lie Asp Ala Tyr Arg Ala Phe Glu Ser Glu Gin Gin Val He Leu Ala 
125 130 135 

gaa ttg gga egg cat cat att aga gag tct get grg cag caa age ttt 544 

Glu Leu Gly Arg His His He Arg Glu Ser Ala Val Gin Gin Ser Phe 
140 145 150 

cgc ctg ctg att gac cat att gag teg cag tgactcaagt ttccaggtaa 594 
Arg Leu Leu He Asp His He Glu Ser Gin 
155 160 



<210> 134 
<211> 164 



BGI-127CP 



- 186- 



<212> PRT 

<213> Corynebacterium glutamicum 
<400> 134 

Val Val Glu Leu Leu Lys Ser Arg Gly Glu Thr Leu Ala Phe Cys Glu 



Ser Leu Thr Ala Gly Leu Ala Ser Ala Thr lie Ala Glu lie Pro Gly 



Ala Ser Val Val Leu Lys Gly Gly Leu Val Thr Tyr Ala Thr Glu Leu 
35 40 45 

Lys Val Ala Leu Ala Gly Val Pro Gin Glu Leu lie Asp Ala His Gly 
50 55 60 

Val Val Ser Pro Gin Cys Ala Arg Ala Met Ala Thr Gly Ala Ala His 



Arg Cys Gin Ala Asp Trp Ala Val Ser Leu Thr Gly Val Ala Gly Pro 
85 90 95 

Ser Lys Gin Asp Gly His Pro Val Gly Glu Val Trp lie Gly Val Ala 
100 105 110 

Gly Pro Ala His Phe Gly Ala Ser Gly Thr He Asp Ala Tyr Arg Ala 
115 120 125 

Phe Glu Ser Glu Gin Gin Val He Leu Ala Glu Leu Gly Arg His His 
130 135 140 

He Arg Glu Ser Ala Val Gin Gin Ser Phe Arg Leu Leu He Asp His 
145 150 155 160 

He Glu Ser Gin 



<210> 135 
<211> 933 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> ( 101) . . (910) 

<223> RXN03118 

<400> 135 

acactcccgt cgatctagag gaacagcacg cgtacctgca gacgctctcc attaaggaac 60 

gtctcgcgct ggctgatcag gaagctgatt aagtagatat atg aag ccc acc gtt 115 

Met Lys Pro Thr Val 
1 5 

aat gtt gtg ttc aat gcg cat cac ccc aaa gat acg cag ccg ttg gat 163 
Asn Val Val Phe Asn Ala His His Pro Lys Asp Thr Gin Pro Leu Asp 
10 15 20 



aag ttc ttc gat aaa gaa ctt aaa gac aca cat cat etc gat ata acg 211 
Lys Phe Phe Asp Lys Glu Leu Lys Asp Thr His His Leu Asp He Thr 
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gtg ggt tat ate agt gag aaa tea eta caa tat ttg ctt ctt att gca 
Val Gly Tyr lie Ser Glu Lys Ser Leu Gin Tyr Leu Leu Leu lie Ala 



ggc act tac ccc gac etc acc att aca ctt acc tgt gga atg cac get 

Gly Thr Tyr Pro Asp Leu Thr lie Thr Leu Thr Cys Gly Met His Ala 

55 60 65 

cgt gaa ggc atg act get gec caa ctg cat cat gcg cga gtg etc cat 

Arg Glu Gly Met Thr Ala Ala Gin Leu His His Ala Arg Val Leu His 



gac tac tta age gac cat gat cga ggc ggg gtg ttc gtt att ccc cga 403 

Asp Tyr Leu Ser Asp His Asp Arg Gly Gly Val Phe Val He Pro Arg 

90 95 100 

ttg cgt tat cac ggg aaa ate tat ctt ttc cac aag aac cag cac aca 451 

Leu Arg Tyr His Gly Lys lie Tyr Leu Phe His Lys Asn Gin His Thr 

105 110 115 

gat cct att get tat ate ggt age get aac etc tea gee ate gtt cct 499 

Asp Pro He Ala Tyr He Gly Ser Ala Asn Leu Ser Ala He Val Pro 

120 125 130 

ggg tac acc tct aca ttc gag ccc ggc gtc ate tta gac ccc gca cct 547 

Gly Tyr Thr Ser Thr Phe Glu Pro Gly Val He Leu Asp Pro Ala Pro 

135 140 145 

gaa gat etc gtg ctt cat etc aac cgt gat gtc gta ccc eta tgt gtc 595 

Glu Asp Leu Val Leu His Leu Asn Arg Asp Val Val Pro Leu Cys Val 

150 155 160 165 

ccc att gac acc gcg cat gtc ccc ate att aaa gat caa gaa tec ccg 643 

Pro He Asp Thr Ala His Val Pro lie He Lys Asp Gin Glu Ser Pro 

170 175 180 

atg aag cac gtc get gaa gca aca get gtg tec acc tct gat gtt gtt 691 

Met Lys His Val Ala Glu Ala Thr Ala Val Ser Thr Ser Asp Val Val 

185 190 195 

gee ate atg tec age cca ttt act tat agt ttt gac ctt aaa etc aaa 739 

Ala He Met Ser Ser Pro Phe Thr Tyr Ser Phe Asp Leu Lys Leu Lys 

200 205 210 

gee act gee age age aac etc aat get cat aac tea ggc ggt ggc gcg 787 

Ala Thr Ala Ser Ser Asn Leu Asn Ala His Asn Ser Gly Gly Gly Ala 

215 220 225 

cgc aaa cag aaa aac ggt age ttc ctt gca cgc aat tgg tat gag ggc 835 

Arg Lys Gin Lys Asn Gly Ser Phe Leu Ala Arg Asn Trp Tyr Glu Gly 

230 235 240 245 

gaa ate att gtc ggt gtc gag aca aca aga etc cca ggt tac cca caa 883 

Glu He He Val Gly Val Glu Thr Thr Arg Leu Pro Gly Tyr Pro Gin 

250 255 260 

aac aaa tec gaa ttc act gcg ggt cac tgatgaegge tggtcatttg 930 

Asn Lys Ser Glu Phe Thr Ala Gly His 

265 270 
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ttt 



933 



<210> 136 
<211> 270 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 136 

Met Lys Pro Thr Val Asn Val Val Phe Asn Ala His His Pro Lys Asp 
15 10 15 

Thr Gin Pro Leu Asp Lys Phe Phe Asp Lys Glu Leu Lys Asp Thr His 
20 25 30 

His Leu Asp He Thr Val Gly Tyr He Ser Glu Lys Ser Leu Gin Tyr 
35 40 45 

Leu Leu Leu He Ala Gly Thr Tyr Pro Asp Leu Thr He Thr Leu Thr 
50 55 60 

Cys Gly Met His Ala Arg Glu Gly Met Thr Ala Ala Gin Leu His His 
65 70 75 80 

Ala Arg Val Leu His Asp Tyr Leu Ser Asp His Asp Arg Gly Gly Val 
85 90 95 

Phe Val He Pro Arg Leu Arg Tyr His Gly Lys He Tyr Leu Phe His 
100 105 110 

Lys Asn Gin His Thr Asp Pro He Ala Tyr He Gly Ser Ala Asn Leu 
115 120 125 

Ser Ala He Val Pro Gly Tyr Thr Ser Thr Phe Glu Pro Gly Val He 
130 135 140 

Leu Asp Pro Ala Pro Glu Asp Leu Val Leu His Leu Asn Arg Asp Val 
145 150 155 160 

Val Pro Leu Cys Val Pro He Asp Thr Ala His Val Pro He He Lys 
165 170 175 

Asp Gin Glu Ser Pro Met Lys His Val Ala Glu Ala Thr Ala Val Ser 
180 185 190 

Thr Ser Asp Val Val Ala He Met Ser Ser Pro Phe Thr Tyr Ser Phe 
195 200 205 

Asp Leu Lys Leu Lys Ala Thr Ala Ser Ser Asn Leu Asn Ala His Asn 
210 215 220 

Ser Gly Gly Gly Ala Arg Lys Gin Lys Asn Gly Ser Phe Leu Ala Arg 
225 230 235 240 

Asn Trp Tyr Glu Gly Glu He He Val Gly Val Glu Thr Thr Arg Leu 



245 



250 



255 



Pro Gly Tyr Pro Gin Asn Lys Ser Glu Phe Thr Ala Gly His 
260 265 270 
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<210> 137 
<211> 1263 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1240) 

<223> RXN02989 

<400> 137 

aggggtcact gctgcagtgc tgttttagtc agtgctgaag tgatgcaacc gtaggaattt 60 

tcgtccacat caacgtcaat aaaactaaga ggaattaaaa atg get ccc aag aag 115 

Met Ala Pro Lys Lys 
1 5 

aca gca aca aag gca act gec gec aag ggg aat gat cgt cag aag gca 163 

Thr Ala Thr Lys Ala Thr Ala Ala Lys Gly Asn Asp Arg Gin Lys Ala 
10 15 20 

ctt gat gec gca eta gee ctg att gag aag gat ttc ggt aaa ggc get 211 
Leu Asp Ala Ala Leu Ala Leu lie Glu Lys Asp Phe Gly Lys Gly Ala 
25 30 35 

gtc atg cgt ctg ggt gat gag aat cgt ccg cca ate cag acc ate tea 259 
Val Met Arg Leu Gly Asp Glu Asn Arg Pro Pro lie Gin Thr lie Ser 



tct ggt aac acc gcg att gat att gee ttg ggt ate ggt gga ttc cca 307 

Ser Gly Asn Thr Ala lie Asp lie Ala Leu Gly lie Gly Gly Phe Pro 

55 60 65 

cgt ggt cga ate gtt gag gtg tat ggc cca gaa tea tea ggt aaa acc 355 

Arg Gly Arg lie Val Glu Val Tyr Gly Pro Glu Ser Ser Gly Lys Thr 



acc gtt gca ctg cac gca att gcg cag gca caa aag gec ggc ggc ate 403 

Thr Val Ala Leu His Ala lie Ala Gin Ala Gin Lys Ala Gly Gly lie 

90 95 100 

get gca ttc att gac gee gag cac gcg ttg gat cca gat tat get cgc 451 

Ala Ala Phe lie Asp Ala Glu His Ala Leu Asp Pro Asp Tyr Ala Arg 

105 110 115 

aag ctt ggt gta gat act gat gcg ctt ctg gtt teg cag cca gac act 499 

Lys Leu Gly Val Asp Thr Asp Ala Leu Leu Val Ser Gin Pro Asp Thr 

120 125 130 

ggt gag caa gca eta gaa ate gec gac atg ctg gtt cgt tec ggc gca 547 

Gly Glu Gin Ala Leu Glu lie Ala Asp Met Leu Val Arg Ser Gly Ala 
135 140 145 

ate gac ate ate gtg att gac teg gtg get gcg ctg aca cca aag get 595 

lie Asp lie lie Val lie Asp Ser Val Ala Ala Leu Thr Pro Lys Ala 

150 155 160 165 

gaa att gaa ggc gaa atg ggc gat age cac gtt ggt ctt cag gec cgc 643 

Glu lie Glu Gly Glu Met Gly Asp Ser His Val Gly Leu Gin Ala Arg 

170 175 180 
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ctc atg age cag gcg ctt cgt aag atg aca ggt gcg ctg tac aac teg 
Leu Met Ser Gin Ala Leu Arg Lys Met Thr Gly Ala Leu Tyr Asn Ser 
185 190 195 

ggt acc acc gcg ate ttc att aac cag ctg cgt gaa aag ate ggt gtg 
Gly Thr Thr Ala lie Phe lie Asn Gin Leu Arg Glu Lys lie Gly Val 
200 205 210 

atg ttc ggt tec cca gaa acc acc acc ggt ggt aag gee ctg aag ttc 
Met Phe Gly Ser Pro Glu Thr Thr Thr Gly Gly Lys Ala Leu Lys Phe 
215 220 225 

tac gca tct gtt cgt tgt gac att cga cga ate cag act ctg aag gac 
Tyr Ala Ser Val Arg Cys Asp lie Arg Arg He Gin Thr Leu Lys Asp 
230 235 240 245 

gga cag gat gee att ggt aac cgc acc cgc ttg aag gtc gtt aag aac 
Gly Gin Asp Ala He Gly Asn Arg Thr Arg Leu Lys Val Val Lys Asn 
250 255 260 

aag gtc tec cca ccg ttc aag ate get gaa ttc gac ate atg tac ggc 
Lys Val Ser Pro Pro Phe Lys He Ala Glu Phe Asp He Met Tyr Gly 
265 270 275 

gaa ggc ate tec cgt gaa tec tec gtc att gac ttg gca gtg gac aac 
Glu Gly He Ser Arg Glu Ser Ser Val He Asp Leu Ala Val Asp Asn 
280 285 290 

ggc att gtg aag aag tea ggt tec tgg ttc acc tac gag ggc gaa cag 
Gly He Val Lys Lys Ser Gly Ser Trp Phe Thr Tyr Glu Gly Glu Gin 
295 300 305 

ctt ggt caa ggt aag gaa aag gtg cgt ctt tec etc aag gag aac cct 
Leu Gly Gin Gly Lys Glu Lys Val Arg Leu Ser Leu Lys Glu Asn Pro 
310 315 320 325 

gaa etc acc gat gag ctg gaa gat aag ate ttc aag aag ctg gga gta 
Glu Leu Thr Asp Glu Leu Glu Asp Lys He Phe Lys Lys Leu Gly Val 
330 335 340 

ggc aag tac get gca gee tea gat gaa etc acc gac gat cca gta gag 
Gly Lys Tyr Ala Ala Ala Ser Asp Glu Leu Thr Asp Asp Pro Val Glu 
345 350 355 

etc gtg cct aac gtt gac ttc gat gat gaa gec gac acc gaa gee gac 
Leu Val Pro Asn Val Asp Phe Asp Asp Glu Ala Asp Thr Glu Ala Asp 
360 365 370 

acc gaa gca gac get gaa gac taagcaccag ttttaacaaa gca 
Thr Glu Ala Asp Ala Glu Asp 
375 380 



<210> 138 
<211> 380 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 138 

Met Ala Pro Lys Lys Thr Ala Thr Lys Ala Thr Ala Ala Lys Gly Asn 
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1 



5 



10 



15 



Asp Arg Gin Lys Ala Leu Asp Ala Ala Leu Ala Leu lie Glu Lys Asp 
20 25 30 

Phe Gly Lys Gly Ala Val Met Arg Leu Gly Asp Glu Asn Arg Pro Pro 
35 40 45 

lie Gin Thr lie Ser Ser Gly Asn Thr Ala He Asp He Ala Leu Gly 
50 55 60 

He Gly Gly Phe Pro Arg Gly Arg He Val Glu Val Tyr Gly Pro Glu 
65 70 75 80 

Ser Ser Gly Lys Thr Thr Val Ala Leu His Ala He Ala Gin Ala Gin 
85 90 95 

Lys Ala Gly Gly He Ala Ala Phe He Asp Ala Glu His Ala Leu Asp 
100 105 110 

Pro Asp Tyr Ala Arg Lys Leu Gly Val Asp Thr Asp Ala Leu Leu Val 
115 120 125 

Ser Gin Pro Asp Thr Gly Glu Gin Ala Leu Glu He Ala Asp Met Leu 
130 135 140 

Val Arg Ser Gly Ala He Asp lie He Val He Asp Ser Val Ala Ala 
145 150 155 160 

Leu Thr Pro Lys Ala Glu He Glu Gly Glu Met Gly Asp Ser His Val 
165 170 175 

Gly Leu Gin Ala Arg Leu Met Ser Gin Ala Leu Arg Lys Met Thr Gly 
180 185 190 

Ala Leu Tyr Asn Ser Gly Thr Thr Ala He Phe He Asn Gin Leu Arg 
195 200 205 

Glu Lys He Gly Val Met Phe Gly Ser Pro Glu Thr Thr Thr Gly Gly 
210 215 220 

Lys Ala Leu Lys Phe Tyr Ala Ser Val Arg Cys Asp He Arg Arg He 
225 230 235 240 

Gin Thr Leu Lys Asp Gly Gin Asp Ala He Gly Asn Arg Thr Arg Leu 
245 250 255 

Lys Val Val Lys Asn Lys Val Ser Pro Pro Phe Lys He Ala Glu Phe 
260 265 270 

Asp He Met Tyr Gly Glu Gly He Ser Arg Glu Ser Ser Val He Asp 
275 280 285 

Leu Ala Val Asp Asn Gly He Val Lys Lys Ser Gly Ser Trp Phe Thr 
290 295 300 

Tyr Glu Gly Glu Gin Leu Gly Gin Gly Lys Glu Lys Val Arg Leu Ser 
305 310 315 320 

Leu Lys Glu Asn Pro Glu Leu Thr Asp Glu Leu Glu Asp Lys He Phe 



325 



330 



335 
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Lys Lys Leu Gly Val Gly Lys Tyr Ala Ala Ala Ser Asp Glu Leu Thr 
340 345 350 

Asp Asp Pro Val Glu Leu Val Pro Asn Val Asp Phe Asp Asp Glu Ala 
355 360 365 

Asp Thr Glu Ala Asp Thr Glu Ala Asp Ala Glu Asp 
370 375 380 



<210> 139 
<211> 1206 
<212> DNA 
<213> Corynebact* 

<220> 
<221> CDS 

<222> (101) . . (1183) 
<223> RXN03168 

<400> 139 

ccctcgatta ttacaatccg gctacttcgg aagcgtttgt ggccggattt ttctatcctg 60 

gaaggtatta atacttcttt aagggtcgga ggattttcgt atg tct act aga aca 115 

Met Ser Thr Arg Thr 



acg cca caa gac cgt tat acc gac gaa tac ggc ate gaa cgc gtc aac 
Thr Pro Gin Asp Arg Tyr Thr Asp Glu Tyr Gly lie Glu Arg Val Asn 



aag gat gaa ccc ggc ctg gtg gac aaa etc egg gac aag cac gac tgg 

Lys Asp Glu Pro Gly Leu Val Asp Lys Leu Arg Asp Lys His Asp Trp 

25 30 35 

ttt gat cat etc atg cgc atg aat gaa cgt ttc ggc gca aaa ggt ggc 

Phe Asp His Leu Met Arg Met Asn Glu Arg Phe Gly Ala Lys Gly Gly 



aac caa ttg teg gcg ggt att acg tat ttc tec gtg ctg teg ate ttc 307 

Asn Gin Leu Ser Ala Gly lie Thr Tyr Phe Ser Val Leu Ser lie Phe 

55 60 65 

ccg att gec atg ctt gtc ttc ggt att gca ggt gtc ate ctt gec gga 355 

Pro He Ala Met Leu Val Phe Gly He Ala Gly Val He Leu Ala Gly 

70 75 80 85 

aac cct gaa gtt etc aca gat att caa aat cga ate aac gat get tta 403 

Asn Pro Glu Val Leu Thr Asp He Gin Asn Arg He Asn Asp Ala Leu 
90 95 100 

gaa ggc gag ate ggt aac acc gtc aac ggc ate att gar tec gcg att 451 

Glu Gly Glu lie Gly Asn Thr Val Asn Gly lie He Asp Ser Ala He 
105 110 115 

gcg cag cgt ggt get gtg ttg ggc att ggt ggt gta act gee ctg tgg 499 

Ala Gin Arg Gly Ala Val Leu Gly He Gly Gly Val Thr Ala Leu Trp 

120 125 130 



tct gga ctg ggg egg atg gcg aac ctg cgc ttt gga gtt tec cgc atg 



547 
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Ser Gly Leu Gly Trp Met Ala Asn Leu Arg Phe Gly Val Ser Arg Met 

135 140 145 

tgg gcc att gac cca act gaa ggc aac ttc att caa aag aag etc acc 

Trp Ala He Asp Pro Thr Glu Gly Asn Phe He Gin Lys Lys Leu Thr 

150 155 160 165 

gac ttg gtc gcg ctg ate gtc ttg ctg ctg gcc atg ggc gta gcc ttc 

Asp Leu Val Ala Leu He Val Leu Leu Leu Ala Met Gly Val Ala Phe 

170 175 180 

ggt ate acg gcg etc ggt get tec gga eta acc aaa aac ctg ctg gac 

Gly He Thr Ala Leu Gly Ala Ser Gly Leu Thr Lys Asn Leu Leu Asp 
185 190 195 

ttt gtg ggc ctg ggg gag att ccg ggc att age tac ate acc tgg gtg 

Phe Val Gly Leu Gly Glu He Pro Gly He Ser Tyr He Thr Trp Val 

200 205 210 

gtc gca gca ctt gtt ggt gtc ttg get aac ttc ctg gtg ttc atg tgg 

Val Ala Ala Leu Val Gly Val Leu Ala Asn Phe Leu Val Phe Met Trp 

215 220 225 

ctg att ttc tec ctg cca cgt acc aaa gtt ccc atg aaa ccg ggt ctt 

Leu He Phe Ser Leu Pro Arg Thr Lys Val Pro Met Lys Pro Gly Leu 

230 235 240 245 

cag gca gca ctg ctt ggc gca ate ggt ttt gag gtg gtc aag cag gtt 

Gin Ala Ala Leu Leu Gly Ala He Gly Phe Glu Val Val Lys Gin Val 

250 255 260 

gga teg ctg ttg get tea aat gca ttg agt aac ccc gcg ggt gca gca 

Gly Ser Leu Leu Ala Ser Asn Ala Leu Ser Asn Pro Ala Gly Ala Ala 
265 270 275 

ttc ggt ccg ate ate ggc ate atg gtt gtg ctg tat ttg ate tgg cgc 

Phe Gly Pro He He Gly He Met Val Val Leu Tyr Leu He Trp Arg 

280 285 290 

ate etc atg tat tgc tct gcg tgg get gcc acc agt gaa gaa gcg ttg 

He Leu Met Tyr Cys Ser Ala Trp Ala Ala Thr Ser Glu Glu Ala Leu 

295 300 305 

cgt ctt gcg act gtt cca gca cca gag cct gcg ate att egg gtt cgc 

Arg Leu Ala Thr Val Pro Ala Pro Glu Pro Ala He He Arg Val Arg 

310 315 320 325 

cat gaa att gat cca ggt gaa gaa gtc tec caa tct get cga aaa gtg 

His Glu He Asp Pro Gly Glu Glu Val Ser Gin Ser Ala Arg Lys Val 

330 335 340 



ggc att gga gtg gcc gtg ggt gcc gcg act gcg ggt get ttt gcg ctg 
Gly He Gly Val Ala Val Gly Ala Ala Thr Ala Gly Ala Phe Ala Leu 
345 350 355 

ttg cgt aaa aaa tagtttttat taagggcatt ccc 
Leu Arg Lys Lys 
360 



<210> 140 
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<211> 361 
<212> PRT 

<213> Corynebacterium gl' 
<400> 140 

Met Ser Thr Arg Thr Thr Pro Gin Asp Arg Tyr Thr Asp Glu Tyr Gly 



lie Glu Arg Val Asn Lys Asp Glu Pro Gly Leu Val Asp Lys Leu Arg 

20 25 30 

Asp Lys His Asp Trp Phe Asp His Leu Met Arg Met Asn Glu Arg Phe 

35 40 45 

Gly Ala Lys Gly Gly Asn Gin Leu Ser Ala Gly He Thr Tyr Phe Ser 

50 55 60 

Val Leu Ser He Phe Pro He Ala Met Leu Val Phe Gly He Ala Gly 



Val He Leu Ala Gly Asn Pro Glu Val Leu Thr Asp He Gin Asn Arg 
85 90 95 

He Asn Asp Ala Leu Glu Gly Glu He Gly Asn Thr Val Asn Gly He 
100 105 110 

He Asp Ser Ala He Ala Gin Arg Gly Ala Val Leu Gly He Gly Gly 
115 120 125 

Val Thr Ala Leu Trp Ser Gly Leu Gly Trp Met Ala Asn Leu Arg Phe 
130 135 140 

Gly Val Ser Arg Met Trp Ala He Asp Pro Thr Glu Gly Asn Phe He 
145 150 155 160 

Gin Lys Lys Leu Thr Asp Leu Val Ala Leu He Val Leu Leu Leu Ala 
165 170 175 

Met Gly Val Ala Phe Gly He Thr Ala Leu Gly Ala Ser Gly Leu Thr 
180 185 190 

Lys Asn Leu Leu Asp Phe Val Gly Leu Gly Glu He Pro Gly He Ser 
195 200 205 

Tyr He Thr Trp Val Val Ala Ala Leu Val Gly Val Leu Ala Asn Phe 
210 215 220 

Leu Val Phe Met Trp Leu He Phe Ser Leu Pro Arg Thr Lys Val Pro 
225 230 235 240 

Met Lys Pro Gly Leu Gin Ala Ala Leu Leu Gly Ala He Gly Phe Glu 
245 250 255 

Val Val Lys Gin Val Gly Ser Leu Leu Ala Ser Asn Ala Leu Ser Asn 
260 265 270 

Pro Ala Gly Ala Ala Phe Gly Pro He He Gly He Met Val Val Leu 
275 280 285 

Tyr Leu He Trp Arg He Leu Met Tyr Cys Ser Ala Trp Ala Ala Thr 
290 295 300 
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Ser Glu Glu Ala Leu Arg Leu Ala 
305 310 

lie lie Arg Val Arg His Glu lie 
325 

Ser Ala Arg Lys Val Gly lie Gly 
340 

Gly Ala Phe Ala Leu Leu Arg Lys 

355 360 



Thr Val Pro Ala Pro Glu Pro Ala 

315 320 

Asp Pro Gly Glu Glu Val Ser Gin 

330 335 

Val Ala Val Gly Ala Ala Thr Ala 

345 350 



<210> 141 
<211> 899 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (876) 
<223> RXN02431 

<400> 141 

gat cca ctt cct gtg ggc gca ctt tgg gga gtg ggt cct gtg aca ggc 48 

Asp Pro Leu Pro Val Gly Ala Leu Trp Gly Val Gly Pro Val Thr Gly 
15 10 15 

tec aag ctt gec tea atg ggg gtg gaa aca att ggt gat eta gca gcg 96 
Ser Lys Leu Ala Ser Met Gly Val Glu Thr lie Gly Asp Leu Ala Ala 
20 25 30 

eta acc caa aaa gaa gta gaa ate age etc ggt gca acc ate gga ata 144 
Leu Thr Gin Lys Glu Val Glu He Ser Leu Gly Ala Thr He Gly He 
35 40 45 

tea ctg tgg aac ctt gec cga gga ate gac gac cgc cct gtg gaa ccc 192 
Ser Leu Trp Asn Leu Ala Arg Gly He Asp Asp Arg Pro Val Glu Pro 
50 55 60 

cgc gec gaa gca aaa cag ate tec caa gag cac acc tat gaa aaa gac 240 
Arg Ala Glu Ala Lys Gin He Ser Gin Glu His Thr Tyr Glu Lys Asp 



etc etc acc agg caa caa gta gat get gec ate att cga tea gec gaa 
Leu Leu Thr Arg Gin Gin Val Asp Ala Ala He lie Arg Ser Ala Glu 



ggc gca cac cga egg etc etc aaa gac gga cgc ggt gee aga act gtc 336 
Gly Ala His Arg Arg Leu Leu Lys Asp Gly Arg Gly Ala Arg Thr Val 
100 105 110 

age gtg aaa ctg egg atg gec gac ttt cgt att gag tct cgt tec tac 384 
Ser Val Lys Leu Arg Met Ala Asp Phe Arg He Glu Ser Arg Ser Tyr 
115 120 125 



acc ttg tec tat gec acc gat gat tac gca act ctt gag gca aca gca 
Thr Leu Ser Tyr Ala Thr Asp Asp Tyr Ala Thr Leu Glu Ala Thr Ala 
130 135 140 



432 
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ttc cga ctt gcc cgc tac ccc gga gaa gta ggc ccc ate cgc ctt gtc 480 

Phe Arg Leu Ala Arg Tyr Pro Gly Glu Val Gly Pro lie Arg Leu Val 

145 150 155 160 

gga gta agt ttt tct ggt ttg gaa gaa tec cgc caa gac ate etc ttc 528 

Gly Val Ser Phe Ser Gly Leu Glu Glu Ser Arg Gin Asp lie Leu Phe 

165 170 175 

ccg gaa ctt gac caa caa ate ate gta cca cca gca ccc gac acc gat 576 

Pro Glu Leu Asp Gin Gin lie lie Val Pro Pro Ala Pro Asp Thr Asp 

180 185 190 

tat gag gta ggc gtg caa tec tct tct agt tec gaa agt act caa gtt 624 

Tyr Glu Val Gly Val Gin Ser Ser Ser Ser Ser Glu Ser Thr Gin Val 

195 200 205 

gaa gcg ccg caa gat gtc gcg ttg agt atg tgg tgc gca acg caa gat 672 

Glu Ala Pro Gin Asp Val Ala Leu Ser Met Trp Cys Ala Thr Gin Asp 

210 215 220 



gtc tac cac cca gaa tat ggc cac ggt tgg gta caa ggt gcc ggt cac 
Val Tyr His Pro Glu Tyr Gly His Gly Trp Val Gin Gly Ala Gly His 
225 230 235 240 



720 



ggt gtt gta tea gta cgt ttt gaa acc cgc age acc aca aaa ggg cga 768 
Gly Val Val Ser Val Arg Phe Glu Thr Arg Ser Thr Thr Lys Gly Arg 
245 250 255 

act aaa agt ttt tec atg gat gac ccg gac etc acc ccg gca gac cct 816 
Thr Lys Ser Phe Ser Met Asp Asp Pro Asp Leu Thr Pro Ala Asp Pro 
260 265 270 

eta gat agt ttg gat tgg get gac tgg ttt get gaa aat ggt gaa acg 864 
Leu Asp Ser Leu Asp Trp Ala Asp Trp Phe Ala Glu Asn Gly Glu Thr 
275 280 285 

ggg gat gac gaa tagggtttca tegggttteg ggg 999 
Gly Asp Asp Glu 
290 



<210> 142 
<211> 292 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 142 

Asp Pro Leu Pro Val Gly Ala Leu Trp Gly Val Gly Pro Val Thr Gly 



Ser Lys Leu Ala Ser Met Gly Val Glu Thr lie Gly Asp Leu Ala Ala 



Leu Thr Gin Lys Glu Val Glu lie Ser Leu Gly Ala Thr He Gly He 
35 40 45 

Ser Leu Trp Asn Leu Ala Arg Gly He Asp Asp Arg Pro Val Glu Pro 



Arg Ala Glu Ala Lys Gin He Ser Gin Glu His Thr Tyr Glu Lys Asp 
65 70 75 80 
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Leu Leu Thr Arg Gin Gin Val Asp Ala Ala lie lie Arg Ser Ala Glu 
85 90 95 

Gly Ala His Arg Arg Leu Leu Lys Asp Gly Arg Gly Ala Arg Thr Val 
100 105 110 

Ser Val Lys Leu Arg Met Ala Asp Phe Arg He Glu Ser Arg Ser Tyr 
115 120 125 

Thr Leu Ser Tyr Ala Thr Asp Asp Tyr Ala Thr Leu Glu Ala Thr Ala 
130 135 140 

Phe Arg Leu Ala Arg Tyr Pro Gly Glu Val Gly Pro He Arg Leu Val 
145 150 155 160 

Gly Val Ser Phe Ser Gly Leu Glu Glu Ser Arg Gin Asp He Leu Phe 
165 170 175 

Pro Glu Leu Asp Gin Gin He He Val Pro Pro Ala Pro Asp Thr Asp 
180 185 190 

Tyr Glu Val Gly Val Gin Ser Ser Ser Ser Ser Glu Ser Thr Gin Val 
195 200 205 

Glu Ala Pro Gin Asp Val Ala Leu Ser Met Trp Cys Ala Thr Gin Asp 
210 215 220 

Val Tyr His Pro Glu Tyr Gly His Gly Trp Val Gin Gly Ala Gly His 
225 230 235 240 

Gly Val Val Ser Val Arg Phe Glu Thr Arg Ser Thr Thr Lys Gly Arg 
245 250 255 

Thr Lys Ser Phe Ser Met Asp Asp Pro Asp Leu Thr Pro Ala Asp Pro 
260 265 270 

Leu Asp Ser Leu Asp Trp Ala Asp Trp Phe Ala Glu Asn Gly Glu Thr 
275 280 285 

Gly Asp Asp Glu 
290 



<210> 143 
<211> 456 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (433) 

<223> RXN02985 

<400> 143 

gagtacggtt ccaagattca ccgtgcggtg aaggaaatac tcgctgagtt tgaatcttaa 60 

aaaggaaacc gccttccaca ttgtgggagg cggttttctc atg cga tta gaa tct 115 

Met Arg Leu Glu Ser 

1 5 
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tat gcc atg get aag aaa gta gac acc teg aac get acc ccc get eta 163 

Tyr Ala Met Ala Lys Lys Val Asp Thr Ser Asn Ala Thr Pro Ala Leu 

10 15 20 

gcc ctt ctt acg gag agg cag att cct ttt gag ctg gat gtt cat gat 211 

Ala Leu Leu Thr Glu Arg Gin He Pro Phe Glu Leu Asp Val His Asp 

25 30 35 

gta gat cca aaa tea tea aag ggc ttt gca ttg gat gcc tct gaa gta 259 

Val Asp Pro Lys Ser Ser Lys Gly Phe Ala Leu Asp Ala Ser Glu Val 

40 45 50 



atg ggt gtg gag ccg gaa gtg gtg ttt aaa acg etc atg gca gat att 

Met Gly Val Glu Pro Glu Val Val Phe Lys Thr Leu Met Ala Asp He 

55 60 65 

gat ggt gaa cac gtg gtc gcg att gtt cca gcc age aga acg ttg aat 

Asp Gly Glu His Val Val Ala He Val Pro Ala Ser Arg Thr Leu Asn 



etc aag cag ttg get aag get gga aaa ggt aag cat gca aac atg atg 

Leu Lys Gin Leu Ala Lys Ala Gly Lys Gly Lys His Ala Asn Met Met 
90 95 100 

gat cgc age cgt gca cag gta gtt acg ggg taagtccctg gtggaatctc 

Asp Arg Ser Arg Ala Gin Val Val Thr Gly 
105 110 



307 



403 



Met Ala Lys Lys Val Asp Thr Ser Asn 
10 15 



<210> 144 
<211> 111 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 144 

Met Arg Leu Glu Ser Tyr Ala 
1 5 

Ala Thr Pro Ala Leu Ala Leu Leu 
20 

Leu Asp Val His Asp Val Asp Pro 

35 40 

Asp Ala Ser Glu Val Met Gly Val 
50 55 

Leu Met Ala Asp He Asp Gly Glu 
65 70 

Ser Arg Thr Leu Asn Leu Lys Gin 
85 

His Ala Asn Met Met Asp Arg Ser 

100 



Thr Glu Arg Gin He Pro Phe Glu 

25 30 

Lys Ser Ser Lys Gly Phe Ala Leu 
45 

Glu Pro Glu Val Val Phe Lys Thr 
60 

His Val Val Ala He Val Pro Ala 

75 80 

Leu Ala Lys Ala Gly Lys Gly Lys 

90 95 

Arg Ala Gin Val Val Thr Gly 

105 110 



<210> 145 
<211> 261 



BGI-127CP 



- 199- 



<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (238) 

<223> RXN02986 

<400> 145 

aggtaagcat gcaaacatga tggatcgcag ccgtgcacag gtagttacgg ggtaagtccc 60 

tggtggaatc tcaccgattg ggcagaagaa caagcaccgc gtg ttt ttg gat gag 115 

Val Phe Leu Asp Glu 



tct gca att etc cag gag cga ate tac gtc age gca ggg cga cgc ggg 163 

Ser Ala He Leu Gin Glu Arg He Tyr Val Ser Ala Gly Arg Arg Gly 
10 15 20 

tgg tec ctg att ate gee ccg gat gat gtt ctt ctg get acc gat ggt 211 

Trp Ser Leu He lie Ala Pro Asp Asp Val Leu Leu Ala Thr Asp Gly 
25 30 35 

gtt tac gcg gat att get gat cat tea taaaaggtaa aacccacccc 258 

Val Tyr Ala Asp He Ala Asp His Ser 



<210> 146 
<211> 46 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 146 

Val Phe Leu Asp Glu Ser Ala He Leu Gin Glu Arg He Tyr Val Ser 
15 10 15 

Ala Gly Arg Arg Gly Trp Ser Leu He lie Ala Pro Asp Asp Val Leu 
20 25 30 

Leu Ala Thr Asp Gly Val Tyr Ala Asp He Ala Asp His Ser 
35 40 45 



<210> 147 
<211> 2790 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2767) 
<223> RXS00061 

<400> 147 

tgaaagcaat attagaccat caatgattag gaatggaaat taggggtctg gtttgggtga 60 

atgtgtcgct aatttttcca ctcgcctaca ctegggagge gtg act gag aag act 115 

Val Thr Glu Lys Thr 
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gac cag acc tta atg ctt ate gac ggc cac teg atg get ttc cgc gca 
Asp Gin Thr Leu Met Leu He Asp Gly His Ser Met Ala Phe Arg Ala 
10 15 20 

ttc ttt get ttg ccg get gag aat ttc tec acg teg ggc ggg cag gec 
Phe Phe Ala Leu Pro Ala Glu Asn Phe Ser Thr Ser Gly Gly Gin Ala 



acc aat get gtc tat ggc ttt etc teg atg ctg tec acg ttg ttg aag 
Thr Asn Ala Val Tyr Gly Phe Leu Ser Met Leu Ser Thr Leu Leu Lys 



gat gag cag cct act cat gtg gcg gtg get ttc gat gtg ggg cgt aag 

Asp Glu Gin Pro Thr His Val Ala Val Ala Phe Asp Val Gly Arg Lys 

55 60 65 

acg ttc cgt acc gat atg ttc ccg gcg tat aag gcg cag cgt gaa gca 

Thr Phe Arg Thr Asp Met Phe Pro Ala Tyr Lys Ala Gin Arg Glu Ala 



acg cca cct gag ttt aag ggc cag gtg gaa ate etc aag gag gtg ttg 

Thr Pro Pro Glu Phe Lys Gly Gin Val Glu He Leu Lys Glu Val Leu 
90 95 100 

tec act ttg gga att acg act att gag aaa ate gat ttt gag get gat 

Ser Thr Leu Gly He Thr Thr He Glu Lys He Asp Phe Glu Ala Asp 
105 110 115 

gat gtg ate gee acg ttg tct gtg gcg gcg aaa cct tta ggc ttt aag 

Asp Val He Ala Thr Leu Ser Val Ala Ala Lys Pro Leu Gly Phe Lys 
120 125 130 

acg ctg att gtt acg ggt gac cgt gat tec ttc cag ttg gtc aat gac 

Thr Leu He Val Thr Gly Asp Arg Asp Ser Phe Gin Leu Val Asn Asp 

135 140 145 

acc acc acg gtg ttg tat ccg arg aag ggc gtg tct gtg ctg cac cgt 

Thr Thr Thr Val Leu Tyr Pro Met Lys Gly Val Ser Val Leu His Arg 

150 155 160 165 

ttc acg ccg gaa gca gtg gag gag aag tat gga ctg aca ccg agg cag 

Phe Thr Pro Glu Ala Val Glu Glu Lys Tyr Gly Leu Thr Pro Arg Gin 
170 175 180 

tat ccg gag ttt gca gcg ctg cgt ggt gat cct tec gat aac ttg cct 

Tyr Pro Glu Phe Ala Ala Leu Arg Gly Asp Pro Ser Asp Asn Leu Pro 
185 190 195 

aat att cct ggc gtg ggc gag aag act get acc aag tgg att gec cag 

Asn He Pro Gly Val Gly Glu Lys Thr Ala Thr Lys Trp He Ala Gin 
200 205 210 

tat gaa act ttg gat aat ttg ctt gat cac get gat gag ate aag ggc 

Tyr Glu Thr Leu Asp Asn Leu Leu Asp His Ala Asp Glu He Lys Gly 

215 220 225 

aag gtt ggc gee age ctg cgt gag cgc att gag cag gtc egg atg aac 

Lys Val Gly Ala Ser Leu Arg Glu Arg He Glu Gin Val Arg Met Asn 

230 235 240 245 
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cgc aag etc acg gag atg gtg aag gat ctg gag ctg ccg ctt ggt ccg 883 

Arg Lys Leu Thr Glu Met Val Lys Asp Leu Glu Leu Pro Leu Gly Pro 

250 255 260 

gac gat ttt gag atg aag cct gtg cag gtt gcg gag gtt gcg gcg aag 931 

Asp Asp Phe Glu Met Lys Pro Val Gin Val Ala Glu Val Ala Ala Lys 
265 270 275 

ttt gac gat ctg gag ttt ggt acc aat ttg cgt gag egg gtg ctg gcg 979 

Phe Asp Asp Leu Glu Phe Gly Thr Asn Leu Arg Glu Arg Val Leu Ala 
280 285 290 

gtg gtg aag gec gag ggt tec get gee ccc gtg gag gaa gtg gaa gcg 1027 

Val Val Lys Ala Glu Gly Ser Ala Ala Pro Val Glu Glu Val Glu Ala 

295 300 305 

gaa cag gtt gtc gtc gat acg caa tct ttg gcg caa tgg ctg cct get 1075 

Glu Gin Val Val Val Asp Thr Gin Ser Leu Ala Gin Trp Leu Pro Ala 

310 315 320 325 

agg get ggc cag gcg ctt get tta gcg ctg get gga gtg get aaa cct 1123 

Arg Ala Gly Gin Ala Leu Ala Leu Ala Leu Ala Gly Val Ala Lys Pro 

330 335 340 

get get ggc gac acg tat gcg eta gcg att gcg gat acc aag cgc cat 1171 

Ala Ala Gly Asp Thr Tyr Ala Leu Ala He Ala Asp Thr Lys Arg His 
345 350 355 

gcg gtg ttg gtt gat gtg get gat att tea gcg gag gat gaa aag gcg 1219 

Ala Val Leu Val Asp Val Ala Asp He Ser Ala Glu Asp Glu Lys Ala 
360 365 370 

ctg gee acg tgg ttg gcg teg gaa gat cca aag atg ctg cac ggc get 1267 

Leu Ala Thr Trp Leu Ala Ser Glu Asp Pro Lys Met Leu His Gly Ala 

375 380 385 

aag gec gec tat cat atg etc get ggg cgc ggt ttt gag ctg cac ggc 1315 

Lys Ala Ala Tyr His Met Leu Ala Gly Arg Gly Phe Glu Leu His Gly 

390 395 400 405 

gtg gtg cat gac acg gcg ate gcg gca tac ttg ctg cgt ccg ggc caa 1363 

Val Val His Asp Thr Ala lie Ala Ala Tyr Leu Leu Arg Pro Gly Gin 

410 415 420 

cgc acc tat gag ctt gec gac gtc tac cag egg cat ctt caa cga cag 1411 

Arg Thr Tyr Glu Leu Ala Asp Val Tyr Gin Arg His Leu Gin Arg Gin 
425 430 435 

ttg tct aca aac gac aat ggc ggc cag etc acg ctg etc gac gca get 1459 

Leu Ser Thr Asn Asp Asn Gly Gly Gin Leu Thr Leu Leu Asp Ala Ala 
440 445 450 

gat gac caa teg ctt gtt gat gat gtc att gca ate ctt gag ctg tct 1507 

Asp Asp Gin Ser Leu Val Asp Asp Val He Ala He Leu Glu Leu Ser 

455 460 465 

gaa gaa ttg acc aaa cag ctt cag gag att caa get ttt gag ctt tac 1555 

Glu Glu Leu Thr Lys Gin Leu Gin Glu He Gin Ala Phe Glu Leu Tyr 

470 475 480 485 
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cat gac ctg gaa att ccg ctg teg gga att ctg gcg cgc atg gag gec 1603 
His Asp Leu Glu He Pro Leu Ser Gly He Leu Ala Arg Met Glu Ala 
490 495 500 

ate ggt ate get gtt gat gtt gee act ttg gaa gag cag ttg aag act 1651 
He Gly He Ala Val Asp Val Ala Thr Leu Glu Glu Gin Leu Lys Thr 
505 510 515 

ttc att ggt cag gtt get cag gaa gag gaa gca get cgc gag etc get 1699 

Phe He Gly Gin Val Ala Gin Glu Glu Glu Ala Ala Arg Glu Leu Ala 
520 525 530 

gag gat cca ace ctg aat etc teg age ccg aag cag ctg caa gtg gtg 1747 
Glu Asp Pro Thr Leu Asn Leu Ser Ser Pro Lys Gin Leu Gin Val Val 
535 540 545 

ctt ttt gag acg ttc gga atg ccg aaa acc aag aaa acc aag acc ggc 1795 

Leu Phe Glu Thr Phe Gly Met Pro Lys Thr Lys Lys Thr Lys Thr Gly 

550 555 560 565 

tac tct acg get gec gcg gaa att gaa gee eta gcg ate aag aat ccg 1843 

Tyr Ser Thr Ala Ala Ala Glu He Glu Ala Leu Ala He Lys Asn Pro 
570 575 580 

cac cca ttc eta gat cac ctg ttg gca cac cgt cag tac caa aag atg 1891 

His Pro Phe Leu Asp His Leu Leu Ala His Arg Gin Tyr Gin Lys Met 
585 590 595 

aag acc act ctg gaa ggt etc ate cgt gag gtg get cct gat ggc cgt 1939 

Lys Thr Thr Leu Glu Gly Leu He Arg Glu Val Ala Pro Asp Gly Arg 
600 605 610 

att cac acc acc ttc aac cag acg gtg gcg tct acg gga cgt ttg tea 1987 

He His Thr Thr Phe Asn Gin Thr Val Ala Ser Thr Gly Arg Leu Ser 
615 620 625 

tec act gat ccc aac ctg caa aac att cct gtg cgc act gag get ggc 2035 

Ser Thr Asp Pro Asn Leu Gin Asn He Pro Val Arg Thr Glu Ala Gly 

630 635 640 645 

cga aag att cgt teg gga ttc gtc gta ggc gag ggg tat gaa acc ttg 2083 

Arg Lys He Arg Ser Gly Phe Val Val Gly Glu Gly Tyr Glu Thr Leu 
650 655 660 

ctg act gee gac tat teg cag att gaa atg cgc gtg atg get cac ctt 2131 

Leu Thr Ala Asp Tyr Ser Gin He Glu Met Arg Val Met Ala His Leu 
665 670 675 

tec cag gac cca ggc ttg att gag gcg tac cgc gaa ggc gaa gac ctg 2179 

Ser Gin Asp Pro Gly Leu He Glu Ala Tyr Arg Glu Gly Glu Asp Leu 
680 685 690 

cac aat tac gtg ggt tec aag gtg ttt aat gtg ccc ate gat ggc gtg 2227 

His Asn Tyr Val Gly Ser Lys Val Phe Asn Val Pro He Asp Gly Val 
695 700 705 

acc cct gag ctg cgt cgc cag gtc aag gec atg tct tac ggt ctg gtg 2275 

Thr Pro Glu Leu Arg Arg Gin Val Lys Ala Met Ser Tyr Gly Leu Val 

710 715 720 725 

tac ggc ttg tec gcg ttt ggt ttg tct cag cag ctg age att cct get 2323 
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Tyr Gly Leu Ser Ala Phe Gly Leu Ser Gin Gin Leu Ser lie Pro Ala 
730 735 740 

ggc gaa gcg aag cag ate atg gag tec tac ttc gag cgc ttc ggc gga 2371 

Gly Glu Ala Lys Gin lie Met Glu Ser Tyr Phe Glu Arg Phe Gly Gly 
745 750 755 

gta cag cgc tac etc egg gag ate gtg gag gag get cga aaa get ggc 2419 

Val Gin Arg Tyr Leu Arg Glu lie Val Glu Glu Ala Arg Lys Ala Gly 
760 765 770 

tac acg gaa acg etc ttt ggg cgt cgt cgc tac ctg ccg gaa ctg acc 2467 

Tyr Thr Glu Thr Leu Phe Gly Arg Arg Arg Tyr Leu Pro Glu Leu Thr 
775 780 785 

teg gat aac cgt gtc get cgt gaa aac get gaa cgt gec gca ctg aac 2515 

Ser Asp Asn Arg Val Ala Arg Glu Asn Ala Glu Arg Ala Ala Leu Asn 

790 795 800 805 

gec ccg att cag gga act gec gca gac ate ate aag gtg gec atg ate 2563 

Ala Pro He Gin Gly Thr Ala Ala Asp He He Lys Val Ala Met He 
810 815 820 

egg gtg gac cgt tea etc aag gaa get gee gtg aaa tct cgc gtg ctg 2611 

Arg Val Asp Arg Ser Leu Lys Glu Ala Ala Val Lys Ser Arg Val Leu 
825 830 835 

ctt cag gtg cat gat gaa ttg gtc gtg gaa gta gcg gec ggt gag ttg 2659 

Leu Gin Val His Asp Glu Leu Val Val Glu Val Ala Ala Gly Glu Leu 
840 845 850 

gaa caa gtc cgt gag att ctg gaa cgc gaa atg gat aac gec ate aag 2707 

Glu Gin Val Arg Glu He Leu Glu Arg Glu Met Asp Asn Ala He Lys 
855 860 865 

ctg tec gtt cct ttg gaa gtt tea get ggt gat ggc gtt aac tgg gat 2755 

Leu Ser Val Pro Leu Glu Val Ser Ala Gly Asp Gly Val Asn Trp Asp 

870 875 880 885 



<210> 148 
<211> 889 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 148 

Val Thr Glu Lys Thr Asp Gin Thr Leu Met Leu He Asp Gly His Ser 
15 10 15 

Met Ala Phe Arg Ala Phe Phe Ala Leu Pro Ala Glu Asn Phe Ser Thr 
20 25 30 

Ser Gly Gly Gin Ala Thr Asn Ala Val Tyr Gly Phe Leu Ser Met Leu 
35 40 45 

Ser Thr Leu Leu Lys Asp Glu Gin Pro Thr His Val Ala Val Ala Phe 
50 55 60 
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Asp Val Gly Arg Lys Thr Phe Arg Thr Asp Met Phe Pro Ala Tyr Lys 



Ala Gin Arg Glu Ala Thr Pro Pro Glu Phe Lys Gly Gin Val Glu lie 
85 90 95 

Leu Lys Glu Val Leu Ser Thr Leu Gly lie Thr Thr lie Glu Lys lie 
100 105 110 

Asp Phe Glu Ala Asp Asp Val lie Ala Thr Leu Ser Val Ala Ala Lys 
115 120 125 

Pro Leu Gly Phe Lys Thr Leu lie Val Thr Gly Asp Arg Asp Ser Phe 
130 135 140 

Gin Leu Val Asn Asp Thr Thr Thr Val Leu Tyr Pro Met Lys Gly Val 
145 150 155 160 

Ser Val Leu His Arg Phe Thr Pro Glu Ala Val Glu Glu Lys Tyr Gly 
165 170 175 

Leu Thr Pro Arg Gin Tyr Pro Glu Phe Ala Ala Leu Arg Gly Asp Pro 
180 185 190 

Ser Asp Asn Leu Pro Asn He Pro Gly Val Gly Glu Lys Thr Ala Thr 
195 200 205 

Lys Trp He Ala Gin Tyr Glu Thr Leu Asp Asn Leu Leu Asp His Ala 
210 215 220 

Asp Glu He Lys Gly Lys Val Gly Ala Ser Leu Arg Glu Arg He Glu 
225 230 235 240 

Gin Val Arg Met Asn Arg Lys Leu Thr Glu Met Val Lys Asp Leu Glu 
245 250 255 

Leu Pro Leu Gly Pro Asp Asp Phe Glu Met Lys Pro Val Gin Val Ala 
260 265 270 

Glu Val Ala Ala Lys Phe Asp Asp Leu Glu Phe Gly Thr Asn Leu Arg 
275 280 285 

Glu Arg Val Leu Ala Val Val Lys Ala Glu Gly Ser Ala Ala Pro Val 
290 295 300 

Glu Glu Val Glu Ala Glu Gin Val Val Val Asp Thr Gin Ser Leu Ala 
305 310 315 320 

Gin Trp Leu Pro Ala Arg Ala Gly Gin Ala Leu Ala Leu Ala Leu Ala 
325 330 335 

Gly Val Ala Lys Pro Ala Ala Gly Asp Thr Tyr Ala Leu Ala He Ala 
340 345 350 

Asp Thr Lys Arg His Ala Val Leu Val Asp Val Ala Asp He Ser Ala 
355 360 365 

Glu Asp Glu Lys Ala Leu Ala Thr Trp Leu Ala Ser Glu Asp Pro Lys 
370 375 380 
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Met Leu His Gly Ala Lys Ala Ala Tyr His Met Leu Ala Gly Arg Gly 
385 390 395 400 

Phe Glu Leu His Gly Val Val His Asp Thr Ala lie Ala Ala Tyr Leu 
405 410 415 

Leu Arg Pro Gly Gin Arg Thr Tyr Glu Leu Ala Asp Val Tyr Gin Arg 
420 425 430 

His Leu Gin Arg Gin Leu Ser Thr Asn Asp Asn Gly Gly Gin Leu Thr 
435 440 445 

Leu Leu Asp Ala Ala Asp Asp Gin Ser Leu Val Asp Asp Val lie Ala 
450 455 460 

He Leu Glu Leu Ser Glu Glu Leu Thr Lys Gin Leu Gin Glu He Gin 
465 470 475 480 

Ala Phe Glu Leu Tyr His Asp Leu Glu He Pro Leu Ser Gly He Leu 
485 490 495 

Ala Arg Met Glu Ala He Gly He Ala Val Asp Val Ala Thr Leu Glu 
500 505 510 

Glu Gin Leu Lys Thr Phe He Gly Gin Val Ala Gin Glu Glu Glu Ala 
515 520 525 

Ala Arg Glu Leu Ala Glu Asp Pro Thr Leu Asn Leu Ser Ser Pro Lys 
530 535 540 

Gin Leu Gin Val Val Leu Phe Glu Thr Phe Gly Met Pro Lys Thr Lys 
545 550 555 560 

Lys Thr Lys Thr Gly Tyr Ser Thr Ala Ala Ala Glu He Glu Ala Leu 
565 570 575 

Ala lie Lys Asn Pro His Pro Phe Leu Asp His Leu Leu Ala His Arg 
580 585 590 

Gin Tyr Gin Lys Met Lys Thr Thr Leu Glu Gly Leu He Arg Glu Val 
595 600 605 

Ala Pro Asp Gly Arg He His Thr Thr Phe Asn Gin Thr Val Ala Ser 
610 615 620 

Thr Gly Arg Leu Ser Ser Thr Asp Pro Asn Leu Gin Asn He Pro Val 
625 630 635 640 

Arg Thr Glu Ala Gly Arg Lys He Arg Ser Gly Phe Val Val Gly Glu 
645 650 655 

Gly Tyr Glu Thr Leu Leu Thr Ala Asp Tyr Ser Gin He Glu Met Arg 
660 665 670 

Val Met Ala His Leu Ser Gin Asp Pro Gly Leu He Glu Ala Tyr Arg 
675 680 685 

Glu Gly Glu Asp Leu His Asn Tyr Val Gly Ser Lys Val Phe Asn Val 
690 695 700 



Pro He Asp Gly Val Thr Pro Glu Leu Arg Arg Gin Val Lys Ala Met 
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Ser Tyr Gly Leu Val Tyr Gly Leu Ser Ala Phe Gly Leu Ser Gin Gin 
725 730 735 

Leu Ser lie Pro Ala Gly Glu Ala Lys Gin lie Met Glu Ser Tyr Phe 
740 745 750 

Glu Arg Phe Gly Gly Val Gin Arg Tyr Leu Arg Glu lie Val Glu Glu 
755 760 765 

Ala Arg Lys Ala Gly Tyr Thr Glu Thr Leu Phe Gly Arg Arg Arg Tyr 
770 775 780 

Leu Pro Glu Leu Thr Ser Asp Asn Arg Val Ala Arg Glu Asn Ala Glu 
785 790 795 800 

Arg Ala Ala Leu Asn Ala Pro lie Gin Gly Thr Ala Ala Asp lie lie 
805 810 815 

Lys Val Ala Met lie Arg Val Asp Arg Ser Leu Lys Glu Ala Ala Val 
820 825 830 

Lys Ser Arg Val Leu Leu Gin Val His Asp Glu Leu Val Val Glu Val 
835 840 845 

Ala Ala Gly Glu Leu Glu Gin Val Arg Glu He Leu Glu Arg Glu Met 
850 855 860 

Asp Asn Ala He Lys Leu Ser Val Pro Leu Glu Val Ser Ala Gly Asp 
865 870 875 880 

Gly Val Asn Trp Asp Ala Ala Ala His 



<210> 149 
<211> 1683 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1660) 
<223> RXS00212 

<400> 149 

ttagagcgtg ccgctactcg tggtgatggt cgcgtgggcg aggacatcac ggccaatgct 60 

cgcgtgatcg aagatatccc gcaccagctt cagggcactg atg aat ate ctg tgc 115 

Met Asn He Leu Cys 



ctg ctg tgc tgg aaa ttc gcg gtg agg tgt tea tea ctg tgg agg att 163 
Leu Leu Cys Trp Lys Phe Ala Val Arg Cys Ser Ser Leu Trp Arg He 



tec cag gag gtc aac gcg cag cgc att get gat ggt ggc aag ccg ttt 211 
Ser Gin Glu Val Asn Ala Gin Arg He Ala Asp Gly Gly Lys Pro Phe 
25 30 35 
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gcc aac ccg cgt aat get gcg get ggt tct ctg cgt cag aaa aat att 259 
Ala Asn Pro Arg Asn Ala Ala Ala Gly Ser Leu Arg Gin Lys Asn lie 
40 45 50 

gag gac gtg aag aag cgc cgc ctg egg atg ate age cat ggc ate ggt 307 

Glu Asp Val Lys Lys Arg Arg Leu Arg Met lie Ser His Gly lie Gly 
55 60 65 

ttc act gaa ggc ttt age cct gcg tct cag cat gat gcg tat ctg gca 355 

Phe Thr Glu Gly Phe Ser Pro Ala Ser Gin His Asp Ala Tyr Leu Ala 

70 75 80 85 

ttg get gec tgg ggt ttg ccc acc teg ccg tac aca gag get gtg act 403 

Leu Ala Ala Trp Gly Leu Pro Thr Ser Pro Tyr Thr Glu Ala Val Thr 
90 95 100 

gat cca gaa gat gtg gtg aaa aag gtc age tac tgg get gat cac cgc 451 

Asp Pro Glu Asp Val Val Lys Lys Val Ser Tyr Trp Ala Asp His Arg 
105 110 115 

cac gac gca etc cat gag atg gat ggc ctg gtg att aag gtc gat gac 4 99 

His Asp Ala Leu His Glu Met Asp Gly Leu Val lie Lys Val Asp Asp 
120 125 130 

ate gca tct cag cgt get ttg ggt tec acc age cgc gcg cct cgc tgg 547 

lie Ala Ser Gin Arg Ala Leu Gly Ser Thr Ser Arg Ala Pro Arg Trp 
135 140 145 

gec att gcg tac aag tac cct ccg gag gag gtc acc acc aag ctg ctt 595 

Ala lie Ala Tyr Lys Tyr Pro Pro Glu Glu Val Thr Thr Lys Leu Leu 

150 155 160 165 

gat att cag gtt ggc gtt ggt cgc acc ggc cgt gtc acc cca ttc gcg 643 

Asp lie Gin Val Gly Val Gly Arg Thr Gly Arg Val Thr Pro Phe Ala 
170 175 180 

gtc atg gag ccg gtt ctt gtt gca gga tea acg gtg tct atg gcg acg 691 

Val Met Glu Pro Val Leu Val Ala Gly Ser Thr Val Ser Met Ala Thr 
185 190 195 

ctg cat aac cag age gaa gtc aag cgt aaa ggc gtg etc ate ggt gac 739 

Leu His Asn Gin Ser Glu Val Lys Arg Lys Gly Val Leu lie Gly Asp 
200 205 210 

acc gtg gtt ate cgc aag gcg ggc gag gtt ate cca gag gtg ctt ggc 787 

Thr Val Val lie Arg Lys Ala Gly Glu Val lie Pro Glu Val Leu Gly 
215 220 225 

cct gtc gta gag ctt cgt gac ggc aca gag cgc gag tac ate ttc cca 835 

Pro Val Val Glu Leu Arg Asp Gly Thr Glu Arg Glu Tyr lie Phe Pro 

230 235 240 245 

acg ctg tgc cct gaa tgc ggt acc cgt ctg gcg ccc gcg aag gec gat 883 

Thr Leu Cys Pro Glu Cys Gly Thr Arg Leu Ala Pro Ala Lys Ala Asp 
250 255 260 

gac gtg gat rgg cgt tgc ccc aac atg caa age tgt cca ggt cag ctg 931 

Asp Val Asp Trp Arg Cys Pro Asn Met Gin Ser Cys Pro Gly Gin Leu 
265 270 275 

tec acg cgt ttg acc tac ctt get ggt cgt ggc get ttt gat att gaa 979 
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Ser Thr Arg Leu Thr Tyr Leu Ala Gly Arg Gly Ala Phe Asp lie Glu 
280 285 290 

gca ttg ggc gaa aag ggc get gaa gac etc att cgc acc ggc att ttg 1027 
Ala Leu Gly Glu Lys Gly Ala Glu Asp Leu lie Arg Thr Gly lie Leu 
295 300 305 

ctt gac gag tct ggc ctg ttc gac etc aca gag gac gat ctg ctg age 1075 
Leu Asp Glu Ser Gly Leu Phe Asp Leu Thr Glu Asp Asp Leu Leu Ser 
310 315 320 325 

tec aat gtc tac acc acc aac gec ggc aaa gta aat gec age ggc aag 1123 
Ser Asn Val Tyr Thr Thr Asn Ala Gly Lys Val Asn Ala Ser Gly Lys 
330 335 340 

aaa ctg ctg gac aac ctg caa aaa tec aag cag acc gac etc tgg cga 1171 
Lys Leu Leu Asp Asn Leu Gin Lys Ser Lys Gin Thr Asp Leu Trp Arg 
345 350 355 

gtc etc gtg gca tta tct ate agg cac gta ggc ccc acc gca gcg cgc 1219 
Val Leu Val Ala Leu Ser lie Arg His Val Gly Pro Thr Ala Ala Arg 
360 365 370 

gec ctt gca ggt cgc tac cac tec ate cag gcg ctt ate gac gee ccc 1267 
Ala Leu Ala Gly Arg Tyr His Ser lie Gin Ala Leu lie Asp Ala Pro 
375 380 385 

etc gag gaa etc tec gaa acc gat gga gta ggt acc arc att gec caa 1315 
Leu Glu Glu Leu Ser Glu Thr Asp Gly Val Gly Thr He He Ala Gin 
390 395 400 405 

tec ttc aag gac tgg ttc gag gtt gat tgg cac aag gee ate gtg gac 1363 
Ser Phe Lys Asp Trp Phe Glu Val Asp Trp His Lys Ala He Val Asp 
410 415 420 

aag tgg gca gec get ggt gtg act atg gag gaa gaa gta ggg gag gtc 1411 
Lys Trp Ala Ala Ala Gly Val Thr Met Glu Glu Glu Val Gly Glu Val 
425 430 435 

get gaa caa acc ctt gaa ggc eta acc ate gtg gtc acc gga ggg ttg 1459 
Ala Glu Gin Thr Leu Glu Gly Leu Thr He Val Val Thr Gly Gly Leu 
440 445 450 

gaa ggc ttc acc aga gat teg gtg aag gaa gec ate ate tec cgt ggc 1507 
Glu Gly Phe Thr Arg Asp Ser Val Lys Glu Ala He He Ser Arg Gly 
455 460 465 

gga aaa gec tct gga tct gtc teg aag aaa act gac tac gtg gtg att 1555 
Gly Lys Ala Ser Gly Ser Val Ser Lys Lys Thr Asp Tyr Val Val He 
470 475 480 485 

ggt gaa aac gca ggt tec aag gec acc aag gca gaa gaa eta ggg ctg 1603 
Gly Glu Asn Ala Gly Ser Lys Ala Thr Lys Ala Glu Glu Leu Gly Leu 
490 495 500 

cgc att ctg gat gag gca gga ttc gtc cgt ttg etc aat acc ggc tea 1651 
Arg lie Leu Asp Glu Ala Gly Phe Val Arg Leu Leu Asn Thr Gly Ser 
505 510 515 

get gac gaa tagtegcaca tgaaaatgee cca 1683 
Ala Asp Glu 
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520 



<210> 150 
<211> 520 
<212> PRT 

<213> Corynebacterium glut 
<400> 150 

Met flsn lie Leu Cys Leu Leu Cys Trp Lys Phe Ala Val Arg Cys Ser 
15 10 15 

Ser Leu Trp Arg lie Ser Gin Glu Val Asn Ala Gin Arg lie Ala Asp 
20 25 30 

Gly Gly Lys Pro Phe Ala Asn Pro Arg Asn Ala Ala Ala Gly Ser Leu 
35 40 45 

Arg Gin Lys Asn lie Glu Asp Val Lys Lys Arg Arg Leu Arg Met lie 
50 55 60 

Ser His Gly lie Gly Phe Thr Glu Gly Phe Ser Pro Ala Ser Gin His 
65 70 75 80 

Asp Ala Tyr Leu Ala Leu Ala Ala Trp Gly Leu Pro Thr Ser Pro Tyr 



Thr Glu Ala Val Thr Asp Pro Glu Asp Val Val Lys Lys Val Ser Tyr 
100 105 110 

Trp Ala Asp His Arg His Asp Ala Leu His Glu Met Asp Gly Leu Val 
115 120 125 

lie Lys Val Asp Asp lie Ala Ser Gin Arg Ala Leu Gly Ser Thr Ser 
130 135 140 

Arg Ala Pro Arg Trp Ala lie Ala Tyr Lys Tyr Pro Pro Glu Glu Val 
145 150 155 160 

Thr Thr Lys Leu Leu Asp lie Gin Val Gly Val Gly Arg Thr Gly Arg 
165 170 175 

Val Thr Pro Phe Ala Val Met Glu Pro Val Leu Val Ala Gly Ser Thr 
180 185 190 

Val Ser Met Ala Thr Leu His Asn Gin Ser Glu Val Lys Arg Lys Gly 
195 200 205 

Val Leu He Gly Asp Thr Val Val He Arg Lys Ala Gly Glu Val He 
210 215 220 

Pro Glu Val Leu Gly Pro Val Val Glu Leu Arg Asp Gly Thr Glu Arg 
225 230 235 240 

Glu Tyr He Phe Pro Thr Leu Cys Pro Glu Cys Gly Thr Arg Leu Ala 
245 250 255 

Pro Ala Lys Ala Asp Asp Val Asp Trp Arg Cys Pro Asn Met Gin Ser 
260 265 270 



Cys Pro Gly Gin Leu Ser Thr Arg Leu Thr Tyr Leu Ala Gly Arg Gly 
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Ala Phe Asp lie Glu Ala Leu Gly Glu Lys Gly Ala Glu Asp Leu lie 
290 295 300 

Arg Thr Gly lie Leu Leu Asp Glu Ser Gly Leu Phe Asp Leu Thr Glu 
305 310 315 320 

Asp Asp Leu Leu Ser Ser Asn Val Tyr Thr Thr Asn Ala Gly Lys Val 
325 330 335 

Asn Ala Ser Gly Lys Lys Leu Leu Asp Asn Leu Gin Lys Ser Lys Gin 
340 345 350 

Thr Asp Leu Trp Arg Val Leu Val Ala Leu Ser lie Arg His Val Gly 
355 360 365 

Pro Thr Ala Ala Arg Ala Leu Ala Gly Arg Tyr His Ser lie Gin Ala 
370 375 380 

Leu lie Asp Ala Pro Leu Glu Glu Leu Ser Glu Thr Asp Gly Val Gly 
385 390 395 400 

Thr lie lie Ala Gin Ser Phe Lys Asp Trp Phe Glu Val Asp Trp His 
405 410 415 

Lys Ala lie Val Asp Lys Trp Ala Ala Ala Gly Val Thr Met Glu Glu 
420 425 430 

Glu Val Gly Glu Val Ala Glu Gin Thr Leu Glu Gly Leu Thr He Val 
435 440 445 

Val Thr Gly Gly Leu Glu Gly Phe Thr Arg Asp Ser Val Lys Glu Ala 
450 455 460 

He He Ser Arg Gly Gly Lys Ala Ser Gly Ser Val Ser Lys Lys Thr 
465 470 475 480 

Asp Tyr Val Val He Gly Glu Asn Ala Gly Ser Lys Ala Thr Lys Ala 
485 490 495 

Glu Glu Leu Gly Leu Arg He Leu Asp Glu Ala Gly Phe Val Arg Leu 
500 505 510 

Leu Asn Thr Gly Ser Ala Asp Glu 
515 520 



<210> 151 
<211> 696 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (673) 

<223> RXS00213 

<400> 151 

aggtctgcac ccattcatac gcgaartttg acgtgagttt tagctttccg agcacctgtg 
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cgaatggccg tgtccaccct tagggttaga atcgggaacc gtg act gaa gat aat 

Val Thr Glu Asp Asn 



get caa ctg cgt aga acg tgg aac gac tta gec gag aag gtt cgt tat 
Ala Gin Leu Arg Arg Thr Trp Asn Asp Leu Ala Glu Lys Val Arg Tyr 



cac cga gat cgt tat tac aac gaa cag cca gag ate cct gat get gat 
His Arg Asp Arg Tyr Tyr Asn Glu Gin Pro Glu lie Pro Asp Ala Asp 



ttt gat gcg ctt ttt aag cag ctt cag cag ttg gaa gaa gac cac ccg 259 

Phe Asp Ala Leu Phe Lys Gin Leu Gin Gin Leu Glu Glu Asp His Pro 

40 45 50 

gag etc gee gtc cct gat age ccc acc atg gtt gtg ggc get ccg gtg 307 

Glu Leu Ala Val Pro Asp Ser Pro Thr Met Val Val Gly Ala Pro Val 

55 60 65 

gca gag caa tea age ttt gac aat gtt gag cac ttg gag cga atg etc 355 

Ala Glu Gin Ser Ser Phe Asp Asn Val Glu His Leu Glu Arg Met Leu 

70 75 80 85 

age ttg gac aat gtt ttt gat gag cag gag ttg cgt gat tgg ttg ggc 403 

Ser Leu Asp Asn Val Phe Asp Glu Gin Glu Leu Arg Asp Trp Leu Gly 

90 95 100 

agg acg cca gee aag cag tat ttg acg gag ttg aaa att gat ggc ttg 451 

Arg Thr Pro Ala Lys Gin Tyr Leu Thr Glu Leu Lys lie Asp Gly Leu 

105 110 115 

tec ate gac ttg gtg tat cgc aat ggc cag tta gag cgt gee get act 499 

Ser lie Asp Leu Val Tyr Arg Asn Gly Gin Leu Glu Arg Ala Ala Thr 

120 125 130 

cgt ggt gat ggt cgc gtg ggc gag gac ate acg gec aat get cgc gtg 547 

Arg Gly Asp Gly Arg Val Gly Glu Asp lie Thr Ala Asn Ala Arg Val 

135 140 145 

ate gaa gat ate ccg cac cag ctt cag ggc act gat gaa tat cct gtg 595 

lie Glu Asp lie Pro His Gin Leu Gin Gly Thr Asp Glu Tyr Pro Val 

150 155 160 165 

cct get gtg ctg gaa att cgc ggt gag gtg ttc ate act gtg gag gat 643 

Pro Ala Val Leu Glu He Arg Gly Glu Val Phe He Thr Val Glu Asp 

170 175 180 

ttc cca gga ggt caa cgc gca gcg cat tgc tgatggtggc aagccgtttg 693 

Phe Pro Gly Gly Gin Arg Ala Ala His Cys 

185 190 



<210> 152 
<211> 191 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 152 
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Val Thr Glu Asp Asn Ala Gin Leu Arg Arg Thr Trp Asn Asp Leu Ala 
15 10 15 

Glu Lys Val Arg Tyr His Arg Asp Arg Tyr Tyr Asn Glu Gin Pro Glu 

20 25 30 

lie Pro Asp Ala Asp Phe Asp Ala Leu Phe Lys Gin Leu Gin Gin Leu 



Glu Glu Asp His Pro Glu Leu Ala Val Pro Asp Ser Pro Thr Met Val 

50 55 60 

Val Gly Ala Pro Val Ala Glu Gin Ser Ser Phe Asp Asn Val Glu His 

65 70 75 80 

Leu Glu Arg Met Leu Ser Leu Asp Asn Val Phe Asp Glu Gin Glu Leu 



Arg Asp Trp Leu Gly Arg Thr Pro Ala Lys Gin Tyr Leu Thr Glu Leu 
100 105 110 

Lys lie Asp Gly Leu Ser lie Asp Leu Val Tyr Arg Asn Gly Gin Leu 
115 120 125 

Glu Arg Ala Ala Thr Arg Gly Asp Gly Arg Val Gly Glu Asp He Thr 

130 135 140 

Ala Asn Ala Arg Val He Glu Asp lie Pro His Gin Leu Gin Gly Thr 
145 150 155 160 

Asp Glu Tyr Pro Val Pro Ala Val Leu Glu He Arg Gly Glu Val Phe 
165 170 175 

He Thr Val Glu Asp Phe Pro Gly Gly Gin Arg Ala Ala His Cys 
180 185 190 



<210> 153 
<211> 2100 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2077) 

<223> RXS00724 

<400> 153 

cggcaaagga agccacagcg attaaaaagg cgctgggcta caccactgcg gaagagttgc 60 

tccgccacca tgtgcgcaaa tactccacca cggctctggc gtg gga att ggt gat 115 

Val Gly He Gly Asp 

1 5 

gcc act gag ggc gat ctt gtt acc ate gtg ggt cag gtc gec ttt gec 163 

Ala Thr Glu Gly Asp Leu Val Thr He Val Gly Gin Val Ala Phe Ala 

10 15 20 

aag cag tec tat acc cag tec ggc aag atg ctg tac aag gtt aca gtc 211 
Lys Gin Ser Tyr Thr Gin Ser Gly Lys Met Leu Tyr Lys Val Thr Val 
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ttg act gag acg gaa cgc ate ggc att tec ttc ttc gga gee aag cac 
Leu Thr Glu Thr Glu Arg lie Gly He Ser Phe Phe Gly Ala Lys His 



att ccg cgt ctt etc cca gaa ggc act cgt gcg ctt ttt ace ggc aag 

He Pro Arg Leu Leu Pro Glu Gly Thr Arg Ala Leu Phe Thr Gly Lys 

55 60 65 

gtg aag ttt ttt cgc aac gaa cct cag eta tct cat cca gag ttc att 

Val Lys Phe Phe Arg Asn Glu Pro Gin Leu Ser His Pro Glu Phe He 



gtg ate cca gat cct gga tea ggc cgc cga etc acc gee act ggc ggt 

Val He Pro Asp Pro Gly Ser Gly Arg Arg Leu Thr Ala Thr Gly Gly 
90 95 100 

atg aaa tct ctg get gee tac ggc gat gtg gaa gaa gtg gca ctt cgt 

Met Lys Ser Leu Ala Ala Tyr Gly Asp Val Glu Glu Val Ala Leu Arg 
105 110 115 

ttg gtg gat cgc gaa tac ate ccg ate tat gec ggc acc gec acc atg 

Leu Val Asp Arg Glu Tyr He Pro He Tyr Ala Gly Thr Ala Thr Met 

120 125 130 

act acc tgg egg ate atg get gca gtg caa egg gta ctg gaa acc atg 

Thr Thr Trp Arg He Met Ala Ala Val Gin Arg Val Leu Glu Thr Met 
135 140 145 

ccg gtg ate aaa gaa cca ctg age gtg gtg ccc gaa ggc atg ccc agt 

Pro Val He Lys Glu Pro Leu Ser Val Val Pro Glu Gly Met Pro Ser 
150 155 160 165 

ttc gac gag gee ate cgc ggc att cac gat cca ggc cat gaa tct ccc 

Phe Asp Glu Ala He Arg Gly lie His Asp Pro Gly His Glu Ser Pro 
170 175 180 

age acg ttt ate aac cgt ctg aaa tac aac gaa gca eta teg ctg gec 

Ser Thr Phe He Asn Arg Leu Lys Tyr Asn Glu Ala Leu Ser Leu Ala 
185 190 195 

acg gtg atg gcg ate egg cgt gec gat acc aag aac cgc aaa gca cca 

Thr Val Met Ala He Arg Arg Ala Asp Thr Lys Asn Arg Lys Ala Pro 

200 205 210 

ccc atg ccg cgc gca etc aaa ggg cat cag cac atg etc ate gat gca 

Pro Met Pro Arg Ala Leu Lys Gly His Gin His Met Leu He Asp Ala 
215 220 225 

etc aac ttt cag etc aca gtg gga cag aag caa gtg ate cgt gag ate 

Leu Asn Phe Gin Leu Thr Val Gly Gin Lys Gin Val He Arg Glu He 
230 235 240 245 

age gcg gac att gaa caa cgc gtt ccc atg tct cgt ctg etc caa ggt 

Ser Ala Asp He Glu Gin Arg Val Pro Met Ser Arg Leu Leu Gin Gly 
250 255 260 

gag gtt ggt teg ggt aaa acc ate gtg teg ttg ate gcg atg ctg cag 

Glu Val Gly Ser Gly Lys Thr He Val Ser Leu He Ala Met Leu Gin 
265 270 275 
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gca att gat tec ggt agg cag tgc gec atg etc gec ccg acg gaa gtg 
Ala lie Asp Ser Gly Arg Gin Cys Ala Met Leu Ala Pro Thr Glu Val 
280 285 290 

ttg gec acc cag cat gec cgc age ctg age aaa act etc gac gac gca 
Leu Ala Thr Gin His Ala Arg Ser Leu Ser Lys Thr Leu Asp Asp Ala 
295 300 305 

ggc ctt gat ate aat gtt gtg etc ttg act ggc teg atg ccc acg gga 
Gly Leu Asp lie Asn Val Val Leu Leu Thr Gly Ser Met Pro Thr Gly 
310 315 320 325 

gec aag aag gag get ctg ctg gaa ate ate tec ggt gac gca gac att 
Ala Lys Lys Glu Ala Leu Leu Glu lie He Ser Gly Asp Ala Asp He 
330 335 340 

gtg gtc ggc acg cat gcg ctg ate cag gac acc gtg gag ttc ttc gac 
Val Val Gly Thr His Ala Leu He Gin Asp Thr Val Glu Phe Phe Asp 
345 350 355 

ctt ggc etc gtg gtg gtg gat gag cag cac cgt ttc ggc gtg gag caa 
Leu Gly Leu Val Val Val Asp Glu Gin His Arg Phe Gly Val Glu Gin 
360 365 370 

cgc gat caa ctg egg acc aag ggc agg gaa ggc ctg acc ccg cac eta 
Arg Asp Gin Leu Arg Thr Lys Gly Arg Glu Gly Leu Thr Pro His Leu 
375 380 385 

ttg gtt atg act gcg acc cca att ccg cgc acc ate gec atg acg gtg 
Leu Val Met Thr Ala Thr Pro He Pro Arg Thr He Ala Met Thr Val 
390 395 400 405 

ttc ggc gac ttg gcg gtg tec acg ttg cgt gaa ctt cca ggc ggg cgc 
Phe Gly Asp Leu Ala Val Ser Thr Leu Arg Glu Leu Pro Gly Gly Arg 
410 415 420 

egg ccg att caa acc teg gtg ata ccc gat cac aaa cct ggc tgg gtt 
Arg Pro He Gin Thr Ser Val He Pro Asp His Lys Pro Gly Trp Val 
425 430 435 

aaa cgc ggt tgg gaa cgc ate ggt gag gaa gtc etc gec gga cgc caa 
Lys Arg Gly Trp Glu Arg He Gly Glu Glu Val Leu Ala Gly Arg Gin 
440 445 450 

gee tat gtg gtg tgt ccg cgc att gaa ggc gaa ggc ggc gtg ctg gaa 
Ala Tyr Val Val Cys Pro Arg He Glu Gly Glu Gly Gly Val Leu Glu 
455 460 465 

ate cac gec tat ctt tec gaa cag gta tat cca gga ttg aat gtt gga 
He His Ala Tyr Leu Ser Glu Gin Val Tyr Pro Gly Leu Asn Val Gly 
470 475 480 485 

atg ctg cac ggt cgc atg gac acg gat etc aaa gat teg gtc atg cag 
Met Leu His Gly Arg Met Asp Thr Asp Leu Lys Asp Ser Val Met Gin 
490 495 500 

gaa ttc gec caa ggt gag ate gat att ttg gtc gee acc acg gtc att 
Glu Phe Ala Gin Gly Glu He Asp He Leu Val Ala Thr Thr Val He 
505 510 515 



gtc ggt att gac gtt gee aac gee acc gtc 



atg etc ate cgc 
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Glu Val Gly lie Asp Val Ala Asn Ala 
520 525 

gcg gaa cgc ttc ggc gtt tec cag ate 

Ala Glu Arg Phe Gly Val Ser Gin lie 

535 540 

ggc cgt ggg cag cac gat tec etc tgc 

Gly Arg Gly Gin His Asp Ser Leu Cys 
550 555 

gag gac tec cca caa ggc caa cgc etc 

Glu Asp Ser Pro Gin Gly Gin Arg Leu 
570 

gac ggt ttt caa etc tct gaa ctt gat 

Asp Gly Phe Gin Leu Ser Glu Leu Asp 

585 590 

gac gtg ttg ggc acc cgc cag tec ggc 

Asp Val Leu Gly Thr Arg Gin Ser Gly 
600 605 

etc teg ttt ate age gac caa aaa ate 

Leu Ser Phe lie Ser Asp Gin Lys lie 

615 620 

gec acc gag ctg gtt gec gec age cgt 

Ala Thr Glu Leu Val Ala Ala Ser Arg 
630 635 

age gac ate gca atg ate aac cag gaa 

Ser Asp lie Ala Met He Asn Gin Glu 
650 

tgatattgat agggtttaag tea 



Thr Val Met Leu He Arg Glu 
530 

cac cag ctg cgc ggc cgt gtt 1747 
His Gin Leu Arg Gly Arg Val 
545 

ctg ctg cac acc acc ttc gac 1795 
Leu Leu His Thr Thr Phe Asp 
560 565 

gee gca att tec acc aca acc 1843 
Ala Ala He Ser Thr Thr Thr 
575 580 

ttg cag gta cgc caa gaa ggc 1891 
Leu Gin Val Arg Gin Glu Gly 
595 

age gac acc aaa etc cgt cac 1939 
Ser Asp Thr Lys Leu Arg His 
610 

ate gag cgt gcg ctt ate gac 1987 
He Glu Arg Ala Leu He Asp 
625 

tec agg gcg ctt gag ctg gtc 2035 
Ser Arg Ala Leu Glu Leu Val 
640 645 

tac ctg gaa aag age 2077 

Tyr Leu Glu Lys Ser 

655 

2100 



<210> 154 
<211> 659 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 154 

Val Gly He Gly Asp Ala Thr Glu ( 
1 5 

Gin Val Ala Phe Ala Lys Gin Ser ' 
20 

Tyr Lys Val Thr Val Leu Thr 
35 

Phe Gly Ala Lys His He Pro Arg 
50 55 

Leu Phe Thr Gly Lys Val Lys Phe 
65 70 



Gly Asp Leu Val Thr He Val Gly 

10 15 

Tyr Thr Gin Ser Gly Lys Met Leu 
25 30 



Leu Leu Pro Glu Gly Thr Arg Ala 
60 

Phe Arg Asn Glu Pro Gin Leu Ser 

75 80 



Glu Thr Glu Arg He Gly He Ser Phe 
40 45 



His Pro Glu Phe lie Val lie Pro Aso Pro Gly Ser Gly Arg Arg Leu 
85 90 95 



BGI-127CP 



-216- 



Thr Ala Thr Gly Gly Met Lys Ser Leu Ala Ala Tyr Gly Asp Val Glu 
100 105 110 

Glu Val Ala Leu Arg Leu Val Asp Arg Glu Tyr lie Pro He Tyr Ala 
115 120 125 

Gly Thr Ala Thr Met Thr Thr Trp Arg He Met Ala Ala Val Gin Arg 
130 135 140 

Val Leu Glu Thr Met Pro Val He Lys Glu Pro Leu Ser Val Val Pro 
145 150 155 160 

Glu Gly Met Pro Ser Phe Asp Glu Ala He Arg Gly He His Asp Pro 
165 170 175 

Gly His Glu Ser Pro Ser Thr Phe He Asn Arg Leu Lys Tyr Asn Glu 
180 185 190 

Ala Leu Ser Leu Ala Thr Val Met Ala He Arg Arg Ala Asp Thr Lys 
195 200 205 

Asn Arg Lys Ala Pro Pro Met Pro Arg Ala Leu Lys Gly His Gin His 
210 215 220 

Met Leu He Asp Ala Leu Asn Phe Gin Leu Thr Val Gly Gin Lys Gin 
225 230 235 240 

Val He Arg Glu He Ser Ala Asp He Glu Gin Arg Val Pro Met Ser 
245 250 255 

Arg Leu Leu Gin Gly Glu Val Gly Ser Gly Lys Thr He Val Ser Leu 
260 265 270 

He Ala Met Leu Gin Ala He Asp Ser Gly Arg Gin Cys Ala Met Leu 
275 280 285 

Ala Pro Thr Glu Val Leu Ala Thr Gin His Ala Arg Ser Leu Ser Lys 
290 295 300 

Thr Leu Asp Asp Ala Gly Leu Asp He Asn Val Val Leu Leu Thr Gly 
305 310 315 320 

Ser Met Pro Thr Gly Ala Lys Lys Glu Ala Leu Leu Glu He He Ser 
325 330 335 

Gly Asp Ala Asp He Val Val Gly Thr His Ala Leu He Gin Asp Thr 
340 345 350 

Val Glu Phe Phe Asp Leu Gly Leu Val Val Val Asp Glu Gin His Arg 
355 360 365 

Phe Gly Val Glu Gin Arg Asp Gin Leu Arg Thr Lys Gly Arg Glu Gly 
370 375 380 

Leu Thr Pro His Leu Leu Val Met Thr Ala Thr Pro He Pro Arg Thr 
385 390 395 400 

He Ala Met Thr Val Phe Gly Asp Leu Ala Val Ser Thr Leu Arg Glu 
405 410 415 
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Leu Pro Gly Gly Arg Arg Pro He Gin Thr Ser Val He Pro Asp His 
420 425 430 

Lys Pro Gly Trp Val Lys Arg Gly Trp Glu Arg He Gly Glu Glu Val 
435 440 445 

Leu Ala Gly Arg Gin Ala Tyr Val Val Cys Pro Arg He Glu Gly Glu 
450 455 460 

Gly Gly Val Leu Glu He His Ala Tyr Leu Ser Glu Gin Val Tyr Pro 
465 470 475 480 

Gly Leu Asn Val Gly Met Leu His Gly Arg Met Asp Thr Asp Leu Lys 
485 490 495 

Asp Ser Val Met Gin Glu Phe Ala Gin Gly Glu He Asp He Leu Val 
500 505 510 

Ala Thr Thr Val He Glu Val Gly He Asp Val Ala Asn Ala Thr Val 
515 520 525 

Met Leu He Arg Glu Ala Glu Arg Phe Gly Val Ser Gin He His Gin 
530 535 540 

Leu Arg Gly Arg Val Gly Arg Gly Gin His Asp Ser Leu Cys Leu Leu 
545 550 555 560 

His Thr Thr Phe Asp Glu Asp Ser Pro Gin Gly Gin Arg Leu Ala Ala 
565 570 575 

He Ser Thr Thr Thr Asp Gly Phe Gin Leu Ser Glu Leu Asp Leu Gin 
580 585 590 

Val Arg Gin Glu Gly Asp Val Leu Gly Thr Arg Gin Ser Gly Ser Asp 
595 600 605 

Thr Lys Leu Arg His Leu Ser Phe He Ser Asp Gin Lys He He Glu 
610 615 620 

Arg Ala Leu He Asp Ala Thr Glu Leu Val Ala Ala Ser Arg Ser Arg 
625 630 635 640 

Ala Leu Glu Leu Val Ser Asp He Ala Met He Asn Gin Glu Tyr Leu 
645 650 655 



<210> 155 
<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> RXS00823 

<400> 155 

caaatgcaaa aagcatcagc aagagcggga tgatcaccac aagcaaacct gtcatgggag 
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tcattctaat gatgaatcaa atccgcgcta acttaagggt atg ggt tec att act 

Met Gly Ser He Thr 



ccg cag aag egg cct cgc gtg ggg tct cac ate gcg aac aag ggt caa 
Pro Gin Lys Arg Pro Arg Val Gly Ser His He Ala Asn Lys Gly Gin 



gag act gat ate ggg cga aaa cgc cga get cga cgc ate aat cgc aca 
Glu Thr Asp He Gly Arg Lys Arg Arg Ala Arg Arg He Asn Arg Thr 



etc acc gtg gca tat ccg gat gcg cac tgc gaa tta gat ttc acc aat 
Leu Thr Val Ala Tyr Pro Asp Ala His Cys Glu Leu Asp Phe Thr Asn 



ccg eta gaa etc acg gtc gee acc att ttg tec gee cag tgc acg gac 
Pro Leu Glu Leu Thr Val Ala Thr He Leu Ser Ala Gin Cys Thr Asp 



gtt cgc gtg aac cag gtg acg ccc gcg ttg ttc aag cgc tat ccg acg 
Val Arg Val Asn Gin Val Thr Pro Ala Leu Phe Lys Arg Tyr Pro Thr 



gee aca gat tac gee aac gec gat cgc acg gaa ttg gag gag ttc ate 
Ala Thr Asp Tyr Ala Asn Ala Asp Arg Thr Glu Leu Glu Glu Phe He 



cgt ccg aca ggc ttt tac cgc aac aag gee act tct tta ate ggc ctg 
Arg Pro Thr Gly Phe Tyr Arg Asn Lys Ala Thr Ser Leu He Gly Leu 
105 110 H5 

ggt gag gca eta att teg ctt cac gac ggc cag gtc ccc ggt acc ctt 
Gly Glu Ala Leu He Ser Leu His Asp Gly Gin Val Pro Gly Thr Leu 
120 125 130 

gag cag eta gtt gag ctg ccg ggg gtc ggg egg aaa acc gec aac gtg 
Glu Gin Leu Val Glu Leu Pro Gly Val Gly Arg Lys Thr Ala Asn Val 
135 140 145 

gtg ctg gga aat get ttc ggt gtt ccg gga ate acg gtg gat aca cac 
Val Leu Gly Asn Ala Phe Gly Val Pro Gly He Thr Val Asp Thr His 
150 155 160 165 

ttt ggc agg ttg gtg cgt cgc ctg aag etc act gat gaa gaa gat ccc 
Phe Gly Arg Leu Val Arg Arg Leu Lys Leu Thr Asp Glu Glu Asp Pro 
170 175 180 

gtc aag gtg gaa aaa gtg atg aac gaa etc ate gaa aag cct gag tgg 
Val Lys Val Glu Lys Val Met Asn Glu Leu He Glu Lys Pro Glu Trp 
185 190 195 

acc atg ttt tea cat agg ctg ate ttc cac gga cgt agg ata tgt cat 
Thr Met Phe Ser His Arg Leu He Phe His Gly Arg Arg He Cys His 
200 i 205 210 

agt cga cgc gec gec tgt gga gee tgc atg ctg gca get gat tgc cca 
Ser Arg Arg Ala Ala Cys Gly Ala Cys Met Leu Ala Ala Asp Cys Pro 
215 220 225 



115 
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tcc ttt ggt ttg gag ggg ccg tea gat cca ttt gag gcg caa aaa etc 835 

Ser Phe Gly Leu Glu Gly Pro Ser Asp Pro Phe Glu Ala Gin Lys Leu 

230 235 240 245 

att aaa agt gat gat agg gag cac ctg ctg aaa atg gca gga atg 880 

lie Lys Ser Asp Asp Arg Glu His Leu Leu Lys Met Ala Gly Met 

250 255 260 

tagaaaacaa atgacaagca gtg 903 



<210> 156 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicuitt 
<400> 156 

Met Gly Ser lie Thr Pro Gin Lys Arg Pro Arg Val Gly Ser His lie 



Ala Asn Lys Gly Gin Glu Thr Asp lie Gly Arg Lys Arg Arg Ala Arg 

20 25 30 

Arg lie Asn Arg Thr Leu Thr Val Ala Tyr Pro Asp Ala His Cys Glu 

35 40 45 

Leu Asp Phe Thr Asn Pro Leu Glu Leu Thr Val Ala Thr lie Leu Ser 

5 0 5 5 60 

Ala Gin Cys Thr Asp Val Arg Val Asn Gin Val Thr Pro Ala Leu Phe 



Lys Arg Tyr Pro Thr Ala Thr Asp Tyr Ala Asn Ala Asp Arg Thr Glu 
85 90 95 

Leu Glu Glu Phe lie Arg Pro Thr Gly Phe Tyr Arg Asn Lys Ala Thr 
100 105 110 

Ser Leu lie Gly Leu Gly Glu Ala Leu lie Ser Leu His Asp Gly Gin 
115 120 125 

Val Pro Gly Thr Leu Glu Gin Leu Val Glu Leu Pro Gly Val Gly Arg 
130 135 140 

Lys Thr Ala Asn Val Val Leu Gly Asn Ala Phe Gly Val Pro Gly lie 
145 150 155 160 

Thr Val Asp Thr His Phe Gly Arg Leu Val Arg Arg Leu Lys Leu Thr 
165 170 175 

Asp Glu Glu Asp Pro Val Lys Val Glu Lys Val Met Asn Glu Leu lie 
180 185 190 

Glu Lys Pro Glu Trp Thr Met Phe Ser His Arg Leu lie Phe His Gly 
195 200 205 

Arg Arg lie Cys His Ser Arg Arg Ala Ala Cys Gly Ala Cys Met Leu 
210 215 220 

Ala Ala Asp Cys Pro Ser Phe Gly Leu Glu Gly Pro Ser Asp Pro Phe 
225 230 235 240 
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Glu Ala Gin Lys Leu lie Lys Ser Asp Asp Arg Glu His Leu Leu Lys 
245 250 255 

Met Ala Gly Met 
260 



<210> 157 
<211> 912 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (889) 

<223> RXS00898 

<400> 157 

caggtatcgg cctgtatcaa aagctcgggt tcagtgaaca ccaccgacac cggtacgccg 60 

aacggaaatt ctaaaatcca aaacagctag ggtataagtc atg cgc ate gtt aat 115 

Met Arg lie Val Asn 



tgg aac gtc aac tct get cgc act cgt gtg gac egg atg gtc gat ttt 163 
Trp Asn Val Asn Ser Ala Arg Thr Arg Val Asp Arg Met Val Asp Phe 



ttg ctt cgc cat gat gtt gat gta tta gcg gtg cag gaa acc aag tgt 
Leu Leu Arg His Asp Val Asp Val Leu Ala Val Gin Glu Thr Lys Cys 



aaa gat gag caa ttt ccc acc gag cgt ttc acc gaa ate ggc tat gag 
Lys Asp Glu Gin Phe Pro Thr Glu Arg Phe Thr Glu lie Gly Tyr Glu 



gta gec cat ttc ggc ctt aac cag tgg aat ggt gtc gec att att tec 
Val Ala His Phe Gly Leu Asn Gin Trp Asn Gly Val Ala lie He Ser 



cgc gtt ggc att gaa aat gtg gaa acc cac ttc cct gec caa ccg gga 355 

Arg Val Gly He Glu Asn Val Glu Thr His Phe Pro Ala Gin Pro Gly 

70 75 80 85 

ttc aac aaa gac ate acc aag gaa caa tec ate gaa gec cgc gec ate 403 

Phe Asn Lys Asp He Thr Lys Glu Gin Ser He Glu Ala Arg Ala He 

90 95 100 

ggc gee cgc tgc ggt ggt gtc cag gtg tgg age etc tat gtt ccc aac 451 

Gly Ala Arg Cys Gly Gly Val Gin Val Trp Ser Leu Tyr Val Pro Asn 

105 110 115 

ggc cgc gaa ate gca gat cct cac tac gac tac aaa ctg cgc tgg eta 499 

Gly Arg Glu He Ala Asp Pro His Tyr Asp Tyr Lys Leu Arg Trp Leu 

120 125 130 

ttc tec ctg cgc aac tac gtg ate gac acc ttg gaa tac cgc ccc gag 547 

Phe Ser Leu Arg Asn Tyr Val He Asp Thr Leu Glu Tyr Arg Pro Glu 

135 140 145 
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gaa aaa ctg gtg ttg etc ggc gac ttc aac ate gcg ccc aca gac ate 595 

Glu Lys Leu Val Leu Leu Gly Asp Phe Asn lie Ala Pro Thr Asp lie 

150 155 160 165 

gac gtc tgg gac ate gca gec ttc gaa gga aaa acc cac gtc acc gaa 643 

Asp Val Trp Asp lie Ala Ala Phe Glu Gly Lys Thr His Val Thr Glu 

170 175 180 

cca gaa cgt gca get ttc gac ggc etc ate gaa gec gga etc aaa gaa 691 

Pro Glu Arg Ala Ala Phe Asp Gly Leu lie Glu Ala Gly Leu Lys Glu 

185 190 195 

acc acc ccc gga cct ggt acc tac acc tac tgg gat tac aaa ggc gca 739 

Thr Thr Pro Gly Pro Gly Thr Tyr Thr Tyr Trp Asp Tyr Lys Gly Ala 

200 205 210 

cgc ttc etc aaa ggc gaa ggc atg cgc ate gat ttc cag etc gca tec 787 

Arg Phe Leu Lys Gly Glu Gly Met Arg lie Asp Phe Gin Leu Ala Ser 

215 220 225 

ccg gec ctt get gca acc gcg ggt gaa acc ttt gtg gac gtt gaa gaa 835 

Pro Ala Leu Ala Ala Thr Ala Gly Glu Thr Phe Val Asp Val Glu Glu 

230 235 240 245 

cgc age gga acc ggc gec tct gac cac gca cca gtc ate gtt gat tac 883 

Arg Ser Gly Thr Gly Ala Ser Asp His Ala Pro Val lie Val Asp Tyr 

250 255 260 

aag gtg taactgcgta tgatctttca gat 912 
Lys Val 



<210> 158 
<211> 263 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 158 

Met Arg lie Val Asn Trp Asn Val i 
1 5 

Arg Met Val Asp Phe Leu Leu Arg i 
20 

Gin Glu Thr Lys Cys Lys Asp Glu ( 
35 40 

Glu He Gly Tyr Glu Val Ala His ] 
50 55 

Val Ala He He Ser Arg Val Gly : 
65 70 

Pro Ala Gin Pro Gly Phe Asn Lys , 
85 

Glu Ala Arg Ala He Gly Ala Arg i 
100 

Leu Tyr Val Pro Asn Gly Arg Glu 



Asn Ser Ala Arg Thr Arg Val Asp 

10 15 

His Asp Val Asp Val Leu Ala Val 
25 30 

Gin Phe Pro Thr Glu Arg Phe Thr 
45 

Phe Gly Leu Asn Gin Trp Asn Gly 
60 

He Glu Asn Val Glu Thr His Phe 

75 80 

Asp He Thr Lys Glu Gin Ser He 

90 95 

Cys Gly Gly Val Gin Val Trp Ser 
105 110 

He Ala Asp Pro His Tyr Asp Tyr 
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115 120 125 

Lys Leu Arg Trp Leu Phe Ser Leu Arg Asn Tyr Val lie Asp Thr Leu 
130 135 140 

Glu Tyr Arg Pro Glu Glu Lys Leu Val Leu Leu Gly Asp Phe Asn lie 
145 150 155 160 

Ala Pro Thr Asp He Asp Val Trp Asp He Ala Ala Phe Glu Gly Lys 
165 170 175 

Thr His Val Thr Glu Pro Glu Arg Ala Ala Phe Asp Gly Leu He Glu 
180 185 190 

Ala Gly Leu Lys Glu Thr Thr Pro Gly Pro Gly Thr Tyr Thr Tyr Trp 
195 200 205 

Asp Tyr Lys Gly Ala Arg Phe Leu Lys Gly Glu Gly Met Arg He Asp 
210 215 220 

Phe Gin Leu Ala Ser Pro Ala Leu Ala Ala Thr Ala Gly Glu Thr Phe 
225 230 235 240 

Val Asp Val Glu Glu Arg Ser Gly Thr Gly Ala Ser Asp His Ala Pro 
245 250 255 

Val He Val Asp Tyr Lys Val 
260 



<210> 159 
<211> 849 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (826) 

<223> RXS01066 

<400> 159 

aaacgtattc cttgacctgc gcatcaaggt gctgaagaac tggcaatccg atccaaaggc 60 

tttgaaccgc ctgggcttct agctttaagg gggtgagttc atg cgt agg gac agt 115 

Met Arg Arg Asp Ser 
1 5 

ttt egg gac cgc gcg eta gta gtc aaa act tat gat ttt ggc gaa gec 163 

Phe Arg Asp Arg Ala Leu Val Val Lys Thr Tyr Asp Phe Gly Glu Ala 
10 15 20 

gac cgc att att gtg ctg etc acc cga gac cac ggc ate gtg cgc gga 211 
Asp Arg He He Val Leu Leu Thr Arg Asp His Gly He Val Arg Gly 
25 30 35 

gtt gec aaa gga gta cgc cga tec aaa tec egg ttt ggg tea agg ctg 259 
Val Ala Lys Gly Val Arg Arg Ser Lys Ser Arg Phe Gly Ser Arg Leu 
40 45 50 

cag ctt ttt gtg gaa etc gac gtg cag etc tac cca ggt aga aaa ctg 307 
Gin Leu Phe Val Glu Leu Asp Val Gin Leu Tyr Pro Gly Arg Lys Leu 



BGI-127CP 



- 223 - 



tcc acc ate tct ggc gcg gac acc gtc ggc tac tac gca tea ggc ate 355 

Ser Thr lie Ser Gly Ala Asp Thr Val Gly Tyr Tyr Ala Ser Gly lie 

70 75 80 85 

ate gag gac ttc act egg tat tec tgt gcg tec gee ate ctg gaa ate 403 

He Glu Asp Phe Thr Arg Tyr Ser Cys Ala Ser Ala He Leu Glu He 

90 95 100 

gee acc cac ate gca gga ctg gaa aac gat ccg cac ctg ttt gaa gaa 451 

Ala Thr His lie Ala Gly Leu Glu Asn Asp Pro His Leu Phe Glu Glu 

105 110 115 

acc acc egg gcg ttg aaa aac att cag gac tec cca gaa ccc ate etc 499 

Thr Thr Arg Ala Leu Lys Asn He Gin Asp Ser Pro Glu Pro He Leu 

120 125 130 

aac eta gac gag ttc atg etc cgc gee atg aac cac gee ggc tgg gca 547 

Asn Leu Asp Glu Phe Met Leu Arg Ala Met Asn His Ala Gly Trp Ala 

135 140 145 

cca age ctt ttc gac tgc gca gee tgc ggc cga cca gga cct cac aac 595 

. Pro Ser Leu Phe Asp Cys Ala Ala Cys Gly Arg Pro Gly Pro His Asn 

150 155 160 165 

gca ttc cac cca ggc gtc ggc ggg gca gtg tgc ctg tac tgc cga ccg 643 

Ala Phe His Pro Gly Val Gly Gly Ala Val Cys Leu Tyr Cys Arg Pro 

170 175 180 

ccg gga age gee gaa gtc cca cca gaa gca eta cac atg atg tgg ttg 691 

Pro Gly Ser Ala Glu Val Pro Pro Glu Ala Leu His Met Met Trp Leu 

185 190 195 

gtc gee aac ggc caa gca gee cgc att ccc egg gaa cac cca gag cag 739 

Val Ala Asn Gly Gin Ala Ala Arg lie Pro Arg Glu His Pro Glu Gin 

200 205 210 

caa acc acc att cac caa ctg aca acc gcg cat ctg cag tgg cat att 787 

Gin Thr Thr He His Gin Leu Thr Thr Ala His Leu Gin Trp His He 

215 220 225 

gaa aga aag ctg ccc acg ctg gcg gtg ctg gat cag gee tagtgettag 836 

Glu Arg Lys Leu Pro Thr Leu Ala Val Leu Asp Gin Ala 

230 235 240 

gettaggegt ccg 84 9 



<210> 160 
<211> 242 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 160 

Met Arg Arg Asp Ser Phe Arg Asp Arg Ala Leu Val Val Lys Thr Tyr 



Asp Phe Gly Glu Ala Asp Arg He He Val Leu Leu Thr Arg Asp His 
20 25 30 
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Gly He Val Arg Gly Val Ala Lys Gly Val Arg Arg Ser Lys Ser Arg 
35 40 45 

Phe Gly Ser Arg Leu Gin Leu Phe Val Glu Leu Asp Val Gin Leu Tyr 
50 55 60 

Pro Gly Arg Lys Leu Ser Thr He Ser Gly Ala Asp Thr Val Gly Tyr 
65 70 75 80 

Tyr Ala Ser Gly He He Glu Asp Phe Thr Arg Tyr Ser Cys Ala Ser 
85 90 95 

Ala He Leu Glu He Ala Thr His He Ala Gly Leu Glu Asn Asp Pro 
100 105 HO 

His Leu Phe Glu Glu Thr Thr Arg Ala Leu Lys Asn He Gin Asp Ser 
115 120 125 

Pro Glu Pro He Leu Asn Leu Asp Glu Phe Met Leu Arg Ala Met Asn 
130 135 140 

His Ala Gly Trp Ala Pro Ser Leu Phe Asp Cys Ala Ala Cys Gly Arg 
145 150 155 160 

Pro Gly Pro His Asn Ala Phe His Pro Gly Val Gly Gly Ala Val Cys 
165 170 175 

Leu Tyr Cys Arg Pro Pro Gly Ser Ala Glu Val Pro Pro Glu Ala Leu 
180 185 190 

His Met Met Trp Leu Val Ala Asn Gly Gin Ala Ala Arg He Pro Arg 
195 200 205 

Glu His Pro Glu Gin Gin Thr Thr He His Gin Leu Thr Thr Ala His 
21° 215 220 

Leu Gin Trp His He Glu Arg Lys Leu Pro Thr Leu Ala Val Leu Asp 
225 230 235 240 



<210> 161 

<211> 1740 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1717) 

<223> RXS02145 

<400> 161 

cactgccaca gctgccaatt accgttgatg aagagggcta cctcatcgcc gctggtaact 60 

tcattgagcc actcggccct gcattctggg agcgtaagtc atg agt eta get acc 115 

Met Ser Leu Ala Thr 
1 5 

gtg gga aac aat ctt gat tec cgt tac acc atg gcg teg ggt ate cgt 163 
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Val Gly Asn Asn Leu Asp Ser Arg Tyr Thr Met Ala Ser Gly lie Arg 
10 15 20 

cgc cag ate aac aag gtc ttc cca act cac tgg tec ttc atg etc ggc 211 
Arg Gin He Asn Lys Val Phe Pro Thr His Trp Ser Phe Met Leu Gly 
25 30 35 

gag att gcg ctt tac age ttc ate gtc ttg ctg ctg act ggt gtc tac 259 
Glu He Ala Leu Tyr Ser Phe He Val Leu Leu Leu Thr Gly Val Tyr 
40 45 50 

ctg acc ctg ttc ttc gac cca tea ate ace aag gtc att tat gac ggc 307 
Leu Thr Leu Phe Phe Asp Pro Ser He Thr Lys Val He Tyr Asp Gly 
55 60 65 

ggc tac etc cca ctg aac ggt gtg gag atg tec cgt gca tac gca act 355 
Gly Tyr Leu Pro Leu Asn Gly Val Glu Met Ser Arg Ala Tyr Ala Thr 
7 0 75 80 85 

gcg ttg gat att tec ttc gag gtt cgc ggt ggt ctg ttc ate cgc cag 403 
Ala Leu Asp He Ser Phe Glu Val Arg Gly Gly Leu Phe He Arg Gin 
90 95 100 

atg cac cac tgg gca gee ctg ctg ttc gtt gta tec atg ctg gtt cac 451 
Met His His Trp Ala Ala Leu Leu Phe Val Val Ser Met Leu Val His 
105 110 115 

atg etc cgt att ttc ttc acc ggt gcg ttc cgt cgc cca cgt gaa gca 499 
Met Leu Arg He Phe Phe Thr Gly Ala Phe Arg Arg Pro Arg Glu Ala 
120 125 130 

aac tgg ate ate ggt gtt gtt ctg ate ate ctg ggt atg get gaa ggc 547 
Asn Trp He lie Gly Val Val Leu He He Leu Gly Met Ala Glu Gly 
135 140 145 

ttc atg ggt tac tec ctg cct gat gac ctg etc tct ggt gtt ggt ctt 595 
Phe Met Gly Tyr Ser Leu Pro Asp Asp Leu Leu Ser Gly Val Gly Leu 
150 155 160 165 

cga ate atg tec gee ate ate gtt ggt ctt ccg ate ata ggt acc tgg 643 
Arg lie Met Ser Ala lie lie Val Gly Leu Pro lie lie Gly Thr Trp 
170 175 180 

atg cac tgg ctg ate ttc ggt gga gac ttc cca tec gat ctg atg ctg 691 
Met His Trp Leu lie Phe Gly Gly Asp Phe Pro Ser Asp Leu Met Leu 
185 190 195 

gac cgc ttc tac ate gca cac gtt eta ate ate cca get ate ctg ctt 739 
Asp Arg Phe Tyr lie Ala His Val Leu He lie Pro Ala He Leu Leu 
200 205 210 

ggc ttg ate gca get cac ctg gca ctt gtt tgg tac cag aag cac acc 787 
Gly Leu lie Ala Ala His Leu Ala Leu Val Trp Tyr Gin Lys His Thr 
215 220 225 

cag ttc cca ggc get ggc cgc act gag aac aac gtg ate ggt ate cga 835 
Gin Phe Pro Gly Ala Gly Arg Thr Glu Asn Asn Val lie Gly He Arg 
230 235 240 245 

ate atg cct ctg ttc gca gtt aag get gtt get ttc ggc etc ate gtc 883 
lie Met Pro Leu Phe Ala Val Lys Ala Val Ala Phe Gly Leu He Val 
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ttc ggt ttc etc gca ctg ctt get ggt gtc acc acc att aac gca att 
Phe Gly Phe Leu Ala Leu Leu Ala Gly Val Thr Thr lie Asn Ala lie 
265 270 275 

tgg aat ctt gga ccg tac aac cct tea cag gtg tct get ggt tec cag 
Trp Asn Leu Gly Pro Tyr Asn Pro Ser Gin Val Ser Ala Gly Ser Gin 
280 285 290 

cct gac gtt tac atg ctg tgg aca gat ggt get get cgt gtc atg ccg 
Pro Asp Val Tyr Met Leu Trp Thr Asp Gly Ala Ala Arg Val Met Pro 
295 300 305 

gca tgg gag etc tac etc ggt aac tac act att cca gca gtc ttc tgg 
Ala Trp Glu Leu Tyr Leu Gly Asn Tyr Thr He Pro Ala Val Phe Trp 
310 315 320 325 

gtt get gtg atg ctg ggt ate etc gtg gtt ctg ctt gtg act tac cca 
Val Ala Val Met Leu Gly He Leu Val Val Leu Leu Val Thr Tyr Pro 
330 335 340 

ttc att gag cgt aag ttc acc ggc gac gat gca cac cac aac ttg ctg 
Phe He Glu Arg Lys Phe Thr Gly Asp Asp Ala His His Asn Leu Leu 
345 350 355 

cag cgt cct cgc gat gtt cca gtc cgc acc tea etc ggt gtc atg gcg 
Gin Arg Pro Arg Asp Val Pro Val Arg Thr Ser Leu Gly Val Met Ala 
360 365 370 

ctt gtc ttc tac ate ctg ctt acc gtt tct ggt ggt aac gat gtt tac 
Leu Val Phe Tyr He Leu Leu Thr Val Ser Gly Gly Asn Asp Val Tyr 
375 380 385 

gca atg cag ttc cat gtt tea ctg aac gcg atg acc tgg ate ggt cgt 
Ala Met Gin Phe His Val Ser Leu Asn Ala Met Thr Trp He Gly Arg 
390 395 400 405 

ate ggc etc ate gtt gga cca get att gca tac ttc ate act tac cga 
He Gly Leu He Val Gly Pro Ala He Ala Tyr Phe He Thr Tyr Arg 
410 415 420 

ctg tgc ate ggc ttg cag cgc tct gac cgc gag gtc ctg gag cac ggc 
Leu Cys lie Gly Leu Gin Arg Ser Asp Arg Glu Val Leu Glu His Gly 
425 430 435 

ate gag acc ggt ate ate aag cag atg cca aat ggt gec ttc att gaa 
He Glu Thr Gly He He Lys Gin Met Pro Asn Gly Ala Phe He Glu 
440 445 450 

gtt cac cag cca ctt ggc cca gtt gat gac cat ggt cac cca ate cca 
Val His Gin Pro Leu Gly Pro Val Asp Asp His Gly His Pro He Pro 
455 460 465 

ctg cca tac get ggc get gcg gtt cca aag cag atg aac cag ctt ggt 
Leu Pro Tyr Ala Gly Ala Ala Val Pro Lys Gin Met Asn Gin Leu Gly 
47 0 475 480 485 

tac get gag gtt gaa acc cgc ggt gga ttc ttc gga cct gat cca gaa 
Tyr Ala Glu Val Glu Thr Arg Gly Gly Phe Phe Gly Pro Asp Pro Glu 
490 495 500 
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gac ate cgt gcg aag get aag gaa att gag cac gca aac cac att gag 1651 

Asp lie Arg Ala Lys Ala Lys Glu lie Glu His Ala Asn His lie Glu 
505 510 515 

gaa gcg aac act ctt cgt gca etc aac gag gca aac att gag cgt gac 1699 

Glu Ala Asn Thr Leu Arg Ala Leu Asn Glu Ala Asn lie Glu Arg Asp 
520 525 530 

aag aat gag ggc aag aac tagtttctag gacttcatct ctg 1740 
Lys Asn Glu Gly Lys Asn 
535 



<210> 162 

<211> 539 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 162 

Met Ser Leu Ala Thr Val Gly Asn Asn Leu Asp Ser Arg Tyr Thr Met 
1 5 10 15 

Ala Ser Gly lie Arg Arg Gin He Asn Lys Val Phe Pro Thr His Trp 
20 25 30 

Ser Phe Met Leu Gly Glu He Ala Leu Tyr Ser Phe He Val Leu Leu 
35 40 45 

Leu Thr Gly Val Tyr Leu Thr Leu Phe Phe Asp Pro Ser He Thr Lys 
50 55 ^ 60 

Val He Tyr Asp Gly Gly Tyr Leu Pro Leu Asn Gly Val Glu Met Ser 
65 70 75 80 

Arg Ala Tyr Ala Thr Ala Leu Asp He Ser Phe Glu Val Arg Gly Gly 
85 90 95 

Leu Phe He Arg Gin Met His His Trp Ala Ala Leu Leu Phe Val Val 
100 105 110 

Ser Met Leu Val His Met Leu Arg He Phe Phe Thr Gly Ala Phe Arg 
115 120 125 

Arg Pro Arg Glu Ala Asn Trp He He Gly Val Val Leu He He Leu 
130 135 140 

Gly Met Ala Glu Gly Phe Met Gly Tyr Ser Leu Pro Asp Asp Leu Leu 
14 5 150 155 160 

Ser Gly Val Gly Leu Arg He Met Ser Ala He He Val Gly Leu Pro 
165 170 175 

He He Gly Thr Trp Met His Trp Leu He Phe Gly Gly Asp Phe Pro 
180 185 190 

Ser Asp Leu Met Leu Asp Arg Phe Tyr He Ala His Val Leu He He 
195 200 205 

Pro Ala He Leu Leu Gly Leu He Ala Ala His Leu Ala Leu Val Trp 
210 215 220 
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Tyr Gin Lys His Thr Gin Phe Pro Gly Ala Gly Arg Thr Glu Asn Asn 
225 230 235 240 

Val lie Gly lie Arg lie Met Pro Leu Phe Ala Val Lys Ala Val Ala 
245 250 255 

Phe Gly Leu He Val Phe Gly Phe Leu Ala Leu Leu Ala Gly Val Thr 
260 265 270 

Thr He Asn Ala He Trp Asn Leu Gly Pro Tyr Asn Pro Ser Gin Val 
275 280 285 

Ser Ala Gly Ser Gin Pro Asp Val Tyr Met Leu Trp Thr Asp Gly Ala 
290 295 300 

Ala Arg Val Met Pro Ala Trp Glu Leu Tyr Leu Gly Asn Tyr Thr He 
305 310 315 320 

Pro Ala Val Phe Trp Val Ala Val Met Leu Gly He Leu Val Val Leu 
325 330 335 

Leu Val Thr Tyr Pro Phe He Glu Arg Lys Phe Thr Gly Asp Asp Ala 
340 345 350 

His His Asn Leu Leu Gin Arg Pro Arg Asp Val Pro Val Arg Thr Ser 
355 360 365 

Leu Gly Val Met Ala Leu Val Phe Tyr He Leu Leu Thr Val Ser Gly 
370 375 380 

Gly Asn Asp Val Tyr Ala Met Gin Phe His Val Ser Leu Asn Ala Met 
385 390 395 400 

Thr Trp He Gly Arg He Gly Leu He Val Gly Pro Ala He Ala Tyr 
405 410 415 

Phe He Thr Tyr Arg Leu Cys He Gly Leu Gin Arg Ser Asp Arg Glu 
420 425 430 

Val Leu Glu His Gly He Glu Thr Gly He He Lys Gin Met Pro Asn 
435 440 445 

Gly Ala Phe He Glu Val His Gin Pro Leu Gly Pro Val Asp Asp His 
450 455 460 

Gly His Pro He Pro Leu Pro Tyr Ala Gly Ala Ala Val Pro Lys Gin 
465 470 475 480 

Met Asn Gin Leu Gly Tyr Ala Glu Val Glu Thr Arg Gly Gly Phe Phe 
485 490 495 

Gly Pro Asp Pro Glu Asp He Arg Ala Lys Ala Lys Glu He Glu His 
500 505 510 

Ala Asn His He Glu Glu Ala Asn Thr Leu Arg Ala Leu Asn Glu Ala 
515 520 525 

Asn He Glu Arg Asp Lys Asn Glu Gly Lys Asn 
530 535 
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<210> 163 
<211> 1002 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (979) 
<223> RXS02476 



<400> 163 

cgggcggagt tctatcaaca ttacgcaaag gcataagctt tattattcca ctcggtgtga 60 



catatgacct aaagtgccag tcagtacaat catttaggtc atg tea ttt aca get 

Met Ser Phe Thr Ala 



ttt caa aca gec ctg etc gtg tgg ttt aga gca aat gee cgc gat ctt 
Phe Gin Thr Ala Leu Leu Val Trp Phe Arg Ala Asn Ala Arg Asp Leu 
10 15 20 



gcg tgg cgt gat ccc aat act tea gca tgg gga att etc ctt tea gag 211 
Ala Trp Arg Asp Pro Asn Thr Ser Ala Trp Gly lie Leu Leu Ser Glu 
25 30 35 



gtg arg age caa caa act ccc gtc gcg cga gtc gag ccg att tgg cgt 259 
Val Met Ser Gin Gin Thr Pro Val Ala Arg Val Glu Pro He Trp Arg 
40 45 50 



gag tgg atg gaa aaa tgg ccc act ccg gaa gat ttc gcg aat gcg age 307 
Glu Trp Met Glu Lys Trp Pro Thr Pro Glu Asp Phe Ala Asn Ala Ser 
55 60 65 



acc gat gag att ttg egg teg tgg 
Thr Asp Glu He Leu Arg Ser Trp 
70 75 

gcg ctg agg ttg aag gaa tgt gcg 
Ala Leu Arg Leu Lys Glu Cys Ala 
90 



ggc aag ttg ggc tat cca cgt agg 355 
Gly Lys Leu Gly Tyr Pro Arg Arg 
80 85 

gag gtg ate gtc gaa aag cat gec 403 
Glu Val He Val Glu Lys His Ala 
95 100 



ggc gag gtg ccg gat acg gtg gag gcg ctg etc gcg ttg ccg ggg ate 451 

Gly Glu Val Pro Asp Thr Val Glu Ala Leu Leu Ala Leu Pro Gly He 
105 HO us 

ggt gat tac acg gcg cgc gcg gtc gcg gcg ttt cat ttt ggg cag cgc 4 99 

Gly Asp Tyr Thr Ala Arg Ala Val Ala Ala Phe His Phe Gly Gin Arg 

120 125 130 

gtg ccg gtg gtc gat acg aac gtg cgt cgc gtg tac cag cgc gcg gta 547 

Val Pro Val Val Asp Thr Asn Val Arg Arg Val Tyr Gin Arg Ala Val 

135 140 145 



gec gga cgt tac ctt gcg ggg cct 

Ala Gly Arg Tyr Leu Ala Gly Pro 

150 155 

gtc tec ctt etc ctt ccc aac act 

Val Ser Leu Leu Leu Pro Asn Thr 
170 



gcg aaa aag caa gag ctt ate gac 595 

Ala Lys Lys Gin Glu Leu He Asp 
160 165 

cac gec cca gaa ttc tct gec gca 643 

His Ala Pro Glu Phe Ser Ala Ala 
175 180 
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ata atg gag ttg ggt get ctt ate tgc acg gec act tec cca aag tgt 691 
lie Met Glu Leu Gly Ala Leu lie Cys Thr Ala Thr Ser Pro Lys Cys 
185 190 195 

gac acc tgc cca ctg ctt gac cag tgt caa tgg caa aaa ctt ggc tgt 739 
Asp Thr Cys Pro Leu Leu Asp Gin Cys Gin Trp Gin Lys Leu Gly Cys 
200 205 210 

ccc tec ccg agt gaa gag gag ctg get tea gcg aaa aag cgt gtg cag 787 

Pro Ser Pro Ser Glu Glu Glu Leu Ala Ser Ala Lys Lys Arg Val Gin 

215 220 225 

aaa ttt gtg gga acc gac cga caa gtc cgt ggc eta ate atg gac gta 835 

Lys Phe Val Gly Thr Asp Arg Gin Val Arg Gly Leu lie Met Asp Val 
230 235 240 245 

ctg cgc aat gec acc gca cct gtg cca eta tec gcg att gat gtc gtg 883 

Leu Arg Asn Ala Thr Ala Pro Val Pro Leu Ser Ala lie Asp Val Val 
250 255 260 

tgg cct gac gat gee caa cgc tec egg gcg ctg ttt teg etc att gag 931 

Trp Pro Asp Asp Ala Gin Arg Ser Arg Ala Leu Phe Ser Leu lie Glu 
265 270 275 

gac gga etc gcg gaa caa aat gag gcg ggt tat ttc cac ctg cca egg 979 

Asp Gly Leu Ala Glu Gin Asn Glu Ala Gly Tyr Phe His Leu Pro Arg 
280 285 290 

taaaccactg cgcgcctgca aaa 1002 



<210> 164 
<211> 293 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 164 

Met Ser Phe Thr Ala Phe Gin Thr Ala Leu Leu Val Trp Phe Arg Ala 
15 10 15 

Asn Ala Arg Asp Leu Ala Trp Arg Asp Pro Asn Thr Ser Ala Trp Gly 
20 25 30 

lie Leu Leu Ser Glu Val Met Ser Gin Gin Thr Pro Val Ala Arg Val 
35 40 45 

Glu Pro lie Trp Arg Glu Trp Met Glu Lys Trp Pro Thr Pro Glu Asp 
50 55 60 

Phe Ala Asn Ala Ser Thr Asp Glu lie Leu Arg Ser Trp Gly Lys Leu 



Gly Tyr Pro Arg Arg Ala Leu Arg Leu Lys Glu Cys Ala Glu Val lie 
85 90 95 

Val Glu Lys His Ala Gly Glu Val Pro Asp Thr Val Glu Ala Leu Leu 

100 105 110 

Ala Leu Pro Gly lie Gly Asp Tyr Thr Ala Arg Ala Val Ala Ala Phe 

115 120 125 
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His Phe Gly Gin Arg Val Pro Val Val Asp Thr Asn Val Arg Arg Val 
130 135 140 

Tyr Gin Arg Ala Val Ala Gly Arg Tyr Leu Ala Gly Pro Ala Lys Lys 
145 150 155 160 

Gin Glu Leu lie Asp Val Ser Leu Leu Leu Pro Asn Thr His Ala Pro 
165 170 175 

Glu Phe Ser Ala Ala He Met Glu Leu Gly Ala Leu He Cys Thr Ala 
180 185 190 

Thr Ser Pro Lys Cys Asp Thr Cys Pro Leu Leu Asp Gin Cys Gin Trp 
195 200 205 

Gin Lys Leu Gly Cys Pro Ser Pro Ser Glu Glu Glu Leu Ala Ser Ala 
210 215 220 

Lys Lys Arg Val Gin Lys Phe Val Gly Thr Asp Arg Gin Val Arg Gly 
225 230 235 240 

Leu He Met Asp Val Leu Arg Asn Ala Thr Ala Pro Val Pro Leu Ser 
245 250 255 

Ala He Asp Val Val Trp Pro Asp Asp Ala Gin Arg Ser Arg Ala Leu 
260 265 270 

Phe Ser Leu He Glu Asp Gly Leu Ala Glu Gin Asn Glu Ala Gly Tyr 
275 280 285 

Phe His Leu Pro Arg 
290 



<210> 165 

<211> 720 

<212> DNA 

<213> Corynebacterium glut 

<220> 

<221> CDS 

<222> (101) . . (697) 

<223> RXS02990 

<400> 165 

gaagactaag caccagtttt aacaaagcag ggacaatcca cacacttaaa ccatgatgtg 60 

gcttgttcct gctttttcgt caacgaaggg caacaacgcg atg gat ate caa gec 115 

Met Asp He Gin Ala 
1 5 

gaa aag att gaa aag etc aga aaa gca etc gac aac ttt gaa cgc get 163 
Glu Lys He Glu Lys Leu Arg Lys Ala Leu Asp Asn Phe Glu Arg Ala 
10 15 20 

cat gcg cga ggc gaa tea gac ttc ttt gac cat gaa aaa gaa gaa aag 211 
His Ala Arg Gly Glu Ser Asp Phe Phe Asp His Glu Lys Glu Glu Lys 



aaa gec aac gta cgc aga cgt gec erg ctg ctg ctt aac caa cgc gca 259 
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Lys Ala Asn Val Arg Arg Arg Ala Leu Leu Leu Leu Asn Gin Arg Ala 

40 45 50 

cga tea gtc aac gaa eta age acc aga ctt aaa gca ctg gag ttt gag 

Arg Ser Val Asn Glu Leu Ser Thr Arg Leu Lys Ala Leu Glu Phe Glu 



gaa gac ate ate aat gag gtc att ggc gat etc acc aga tec aaa ctg 355 
Glu Asp lie He Asn Glu Val He Gly Asp Leu Thr Arg Ser Lys Leu 

70 75 80 85 

ctt gat gat gaa gtt ttt gee act gag tgg gtt egg caa cgt get gec 403 

Leu Asp Asp Glu Val Phe Ala Thr Glu Trp Val Arg Gin Arg Ala Ala 
90 95 100 

agg cga gga aaa tct teg cgt gcg ctg gac cgc gaa ctg cag gaa aaa 451 

Arg Arg Gly Lys Ser Ser Arg Ala Leu Asp Arg Glu Leu Gin Glu Lys 
105 110 115 

ggc gtc gac aag caa acg cgt get gcg gcg ctt gag caa ate gac cag 499 

Gly Val Asp Lys Gin Thr Arg Ala Ala Ala Leu Glu Gin He Asp Gin 
120 125 130 

gee gat gag egg gac acg gcg egg gcg gtg gec gtg aaa aag gcg cgc 547 

Ala Asp Glu Arg Asp Thr Ala Arg Ala Val Ala Val Lys Lys Ala Arg 
135 140 145 

tea gag acc aag att ccg cag gac cgc gee gac tac gac aaa gcg ctt 595 

Ser Glu Thr Lys He Pro Gin Asp Arg Ala Asp Tyr Asp Lys Ala Leu 

150 155 160 165 

egg cgc gtg gtt ggt gcg ctg gca egg egg gga ttt ccg get gga atg 643 

Arg Arg Val Val Gly Ala Leu Ala Arg Arg Gly Phe Pro Ala Gly Met 
170 175 180 

tec atg gac ctt gcg egg gaa gcg eta gac gcg cga ate gag gat ttg 691 

Ser Met Asp Leu Ala Arg Glu Ala Leu Asp Ala Arg He Glu Asp Leu 
185 190 195 

aaa aac taaaccccgg atgggaatca tec 720 
Lys Asn 



<210> 166 

<211> 199 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 166 

Met Asp He Gin Ala Glu Lys He Glu Lys Leu Arg Lys Ala Leu Asp 
1 5 10 15 

Asn Phe Glu Arg Ala His Ala Arg Gly Glu Ser Asp Phe Phe Asp His 
20 25 ' 30 

Glu Lys Glu Glu Lys Lys Ala Asn Val Arg Arg Arg Ala Leu Leu Leu 
35 40 45 

Leu Asn Gin Arg Ala Arg Ser Val Asn Glu Leu Ser Thr Arg Leu Lys 
50 55 60 
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Ala Leu Glu Phe Glu Glu Asp lie lie Asn Glu Val lie Gly Asp Leu 



Thr Arg Ser Lys Leu Leu Asp Asp Glu Val Phe Ala Thr Glu Trp Val 
85 90 95 

Arg Gin Arg Ala Ala Arg Arg Gly Lys Ser Ser Arg Ala Leu Asp Arg 
100 105 110 

Glu Leu Gin Glu Lys Gly Val Asp Lys Gin Thr Arg Ala Ala Ala Leu 
115 120 125 

Glu Gin lie Asp Gin Ala Asp Glu Arg Asp Thr Ala Arg Ala Val Ala 
130 135 140 

Val Lys Lys Ala Arg Ser Glu Thr Lys lie Pro Gin Asp Arg Ala Asp 
145 150 155 160 

Tyr Asp Lys Ala Leu Arg Arg Val Val Gly Ala Leu Ala Arg Arg Gly 
165 170 175 

Phe Pro Ala Gly Met Ser Met Asp Leu Ala Arg Glu Ala Leu Asp Ala 
180 185 190 

Arg lie Glu Asp Leu Lys Asn 
195 



<210> 167 
<211> 747 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (724 ) 

<223> RXS03098 

<400> 167 

gaccgttttg tcgatcgcac cgctgctggc tcgcaccatc aacgagatct tcgaaaacgg 60 

ttccgtcacc accctcttcg agggcgaggc ctaaacaccc atg ccc acc acg gac 115 

Met Pro Thr Thr Asp 
1 5 

gtc ttc aac cgc gtc egg ttg gca ttg gaa cct eta get gat ccc gca 163 
Val Phe Asn Arg Val Arg Leu Ala Leu Glu Pro Leu Ala Asp Pro Ala 
10 15 20 

cgt gee acc gga atg gca age tac atg egg gat cag ttt tct ttt etc 211 
Arg Ala Thr Gly Met Ala Ser Tyr Met Arg Asp Gin Phe Ser Phe Leu 
25 30 35 

ggc ate cca tec acc ccc aga aaa gaa gee tgc aaa ccc gtg ctg tec 259 
Gly He Pro Ser Thr Pro Arg Lys Glu Ala Cys Lys Pro Val Leu Ser 
40 45 50 

gcg eta aaa gag ttg gac act gac ttt gtc tea gac tgc ttt ggc gca 307 
Ala Leu Lys Glu Leu Asp Thr Asp Phe Val Ser Asp Cys Phe Gly Ala 
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get gaa egg gaa tac cag tat gtc gec tgc gat cac ate aat cgc gtc 355 
Ala Glu Arg Glu Tyr Gin Tyr Val Ala Cys Asp His He Asn Arg Val 



ggc ate acc gat tta ggt ttt gee aaa gca tta gtg cag acc aaa tec 403 

Gly He Thr Asp Leu Gly Phe Ala Lys Ala Leu Val Gin Thr Lys Ser 

90 95 100 

tgg tgg gac acc gtc gat tec eta gca aaa ccg ate ggc gee aaa cac 451 

Trp Trp Asp Thr Val Asp Ser Leu Ala Lys Pro lie Gly Ala Lys His 

105 110 115 

gat gat gat ctg atg aaa acg tgg gcg ctt gat gag gac ttc tgg gtg 4 99 

Asp Asp Asp Leu Met Lys Thr Trp Ala Leu Asp Glu Asp Phe Trp Val 

120 125 130 

cgc cgc ate gcg ate ate cac caa ctg ggc cgc aag aaa aac acc gac 547 

Arg Arg He Ala He He His Gin Leu Gly Arg Lys Lys Asn Thr Asp 
135 140 145 

get gee ctg ctg gec tgg ate ate gag cag aac etc ggc tec age gag 595 

Ala Ala Leu Leu Ala Trp He He Glu Gin Asn Leu Gly Ser Ser Glu 

150 155 160 165 

ttc ttc ate aac aaa gcg arc ggc tgg gca ctg egg gat ttc gee cgc 643 

Phe Phe He Asn Lys Ala lie Gly Trp Ala Leu Arg Asp Phe Ala Arg 

170 175 180 

cac gac ccc age tgg gtc egg get ttt gtc gac gec acg gac ctt tec 691 

His Asp Pro Ser Trp Val Arg Ala Phe Val Asp Ala Thr Asp Leu Ser 

185 190 195 

cca ctg age egg cga gaa gec ctg aag aat att tagccctcag gcatcatctg 744 

Pro Leu Ser Arg Arg Glu Ala Leu Lys Asn He 
200 205 



<210> 168 
<211> 208 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 168 

Met Pro Thr Thr Asp Val Phe Asn Arg Val Arg Leu Ala Leu Glu Pro 
15 10 15 

Leu Ala Asp Pro Ala Arg Ala Thr Gly Met Ala Ser Tyr Met Arg Asp 
20 25 30 

Gin Phe Ser Phe Leu Gly He Pro Ser Thr Pro Arg Lys Glu Ala Cys 
35 40 45 

Lys Pro Val Leu Ser Ala Leu Lys Glu Leu Asp Thr Asp Phe Val Ser 



Asp Cys Phe Gly Ala Ala Glu Arg Glu Tyr Gin Tyr Val Ala Cys Asp 
65 70 75 80 
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His lie Asn Arg Val Gly lie Thr 
85 

Val Gin Thr Lys Ser Trp Trp Asp 
100 

lie Gly Ala Lys His Asp Asp Asp 
115 120 

Glu Asp Phe Trp Val Arg Arg lie 
130 135 

Lys Lys Asn Thr Asp Ala Ala Leu 
145 150 

Leu Gly Ser Ser Glu Phe Phe He 
165 

Arg Asp Phe Ala Arg His Asp Pro 
180 

Ala Thr Asp Leu Ser Pro Leu Ser 

195 200 



Asp Leu Gly Phe Ala Lys Ala Leu 
90 95 

Thr Val Asp Ser Leu Ala Lys Pro 
105 110 

Leu Met Lys Thr Trp Ala Leu Asp 
125 

Ala He lie His Gin Leu Gly Arg 
140 

Leu Ala Trp He He Glu Gin Asn 
155 160 

Asn Lys Ala He Gly Trp Ala Leu 
170 175 

Ser Trp Val Arg Ala Phe Val Asp 
185 190 

Arg Arg Glu Ala Leu Lys Asn He 
205 



<210> 169 
<211> 806 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (783) 
<223> RXS03175 

<400> 169 

gtc cgc gca age gaa aaa gac acc gec acc gca ctg caa ccc gec tta 
Val Arg Ala Ser Glu Lys Asp Thr Ala Thr Ala Leu Gin Pro Ala Leu 



gat aac gga tgg cac tac att ggt gec cca gca get gec aag gga cgt 
Asp Asn Gly Trp His Tyr He Gly Ala Pro Ala Ala Ala Lys Gly Arg 



gec ggt gtc ggc att ttg tct agg cat gaa ctt gaa gat gtg aac ate 144 
Ala Gly Val Gly He Leu Ser Arg His Glu Leu Glu Asp Val Asn He 



ggt ttt gga tct ttc ctt gac tec ggc cgc tac att gaa gca acc ate 192 
Gly Phe Gly Ser Phe Leu Asp Ser Gly Arg Tyr He Glu Ala Thr He 



aaa gac acc acc ctg gat gtg cca gta acc gtg gca tct ctt tac etc 240 
Lys Asp Thr Thr Leu Asp Val Pro Val Thr Val Ala Ser Leu Tyr Leu 



ccc tea ggt tea gcg ggc acc gac aag cag gat gaa aag tac cgc ttc 288 
Pro Ser Gly Ser Ala Gly Thr Asp Lys Gin Asp Glu Lys Tyr Arg Phe 
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ctc gat gaa ttc gaa ggg ttc ctg gac cag cgc get aaa gaa cgc tec 336 

Leu Asp Glu Phe Glu Gly Phe Leu Asp Gin Arg Ala Lys Glu Arg Ser 

100 105 110 

cac atg gtc ate ggt ggc gac tgg aac ate tgc cac cgc cgc gaa gac 384 

His Met Val lie Gly Gly Asp Trp Asn lie Cys His Arg Arg Glu Asp 

115 120 125 

ctg aaa aac tgg aaa acc aac caa aag aaa tec ggt ttc ctt ccc gac 432 

Leu Lys Asn Trp Lys Thr Asn Gin Lys Lys Ser Gly Phe Leu Pro Asp 

130 135 140 

gaa cgc gca ttc atg gat tea gtc ttt ggc acc ttc cca gat gag gca 480 

Glu Arg Ala Phe Met Asp Ser Val Phe Gly Thr Phe Pro Asp Glu Ala 

145 150 155 160 

acc cag gtt gca ggg gec ggc gac ttc ttc ggt gec gtg gac tat gaa 528 

Thr Gin Val Ala Gly Ala Gly Asp Phe Phe Gly Ala Val Asp Tyr Glu 

165 170 175 

gga acg agg cgt cga gaa gca act acg gac cct gcg tgg ttc gac gtt 576 

Gly Thr Arg Arg Arg Glu Ala Thr Thr Asp Pro Ala Trp Phe Asp Val 

180 185 190 

gca cgt cgc ctg caa cct gaa ggc gac ggc ccc tac act tgg tgg acc 624 

Ala Arg Arg Leu Gin Pro Glu Gly Asp Gly Pro Tyr Thr Trp Trp Thr 

195 200 205 

tac cgc gga aaa gec ttc gac acc ggc gee gga tgg cgc ate gac tac 672 

Tyr Arg Gly Lys Ala Phe Asp Thr Gly Ala Gly Trp Arg lie Asp Tyr 

210 215 220 

caa gca gca acc gca gcg atg etc gaa cgc gca gaa cgc tec tgg gta 720 

Gin Ala Ala Thr Ala Ala Met Leu Glu Arg Ala Glu Arg Ser Trp Val 

225 230 235 240 

gac aaa gee get gca tac gat ttg cgc tgg tea gat cac tea cca ctg 768 

Asp Lys Ala Ala Ala Tyr Asp Leu Arg Trp Ser Asp His Ser Pro Leu 

245 250 255 

aac gtg ate tac tec taaaatgctg ctgacaattc tat 806 
Asn Val lie Tyr Ser 
260 



<210> 170 
<211> 261 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 170 

Val Arg Ala Ser Glu Lys Asp Thr Ala Thr Ala Leu Gin Pro Ala Leu 
15 10 15 

Asp Asn Gly Trp His Tyr lie Gly Ala Pro Ala Ala Ala Lys Gly Arg 
20 25 30 



Ala Gly Val Gly lie Leu Ser Arg His Glu Leu Glu Asp Val Asn lie 
35 40 45 
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Gly Phe Gly Ser Phe Leu Asp Ser Gly Arg Tyr He Glu Ala Thr He 



Lys Asp Thr Thr Leu Asp Val Pro Val Thr Val Ala Ser Leu Tyr Leu 
65 70 75 80 

Pro Ser Gly Ser Ala Gly Thr Asp Lys Gin Asp Glu Lys Tyr Arg Phe 



Leu Asp Glu Phe Glu Gly Phe Leu Asp Gin Arg Ala Lys Glu Arg Ser 
100 105 110 

His Met Val He Gly Gly Asp Trp Asn He Cys His Arg Arg Glu Asp 
115 120 125 

Leu Lys Asn Trp Lys Thr Asn Gin Lys Lys Ser Gly Phe Leu Pro Asp 
130 135 140 

Glu Arg Ala Phe Met Asp Ser Val Phe Gly Thr Phe Pro Asp Glu Ala 
145 150 155 160 

Thr Gin Val Ala Gly Ala Gly Asp Phe Phe Gly Ala Val Asp Tyr Glu 
165 170 175 

Gly Thr Arg Arg Arg Glu Ala Thr Thr Asp Pro Ala Trp Phe Asp Val 
180 185 190 

Ala Arg Arg Leu Gin Pro Glu Gly Asp Gly Pro Tyr Thr Trp Trp Thr 
195 200 205 

Tyr Arg Gly Lys Ala Phe Asp Thr Gly Ala Gly Trp Arg He Asp Tyr 
210 215 220 

Gin Ala Ala Thr Ala Ala Met Leu Glu Arg Ala Glu Arg Ser Trp Val 
225 230 235 240 

Asp Lys Ala Ala Ala Tyr Asp Leu Arg Trp Ser Asp His Ser Pro Leu 
245 250 255 

Asn Val He Tyr Ser 
260 



<210> 171 

<211> 1206 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1183) 
<223> RXN03069 

<400> 171 

actatgcgga aaagtggaag agggtttgtg atatatgtca cgatcgagga attggggaga 60 

gatcgagaag ttgcgctcgg ggaggtacag ggcacgcrtc atg cac gag ggt agg 115 

Mer His Glu Gly Arg 
1 5 
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cga tac tct gcc ccg tat acc ttc ggt acc aag ggt gag gcg cag gag 163 

Arg Tyr Ser Ala Pro Tyr Thr Phe Gly Thr Lys Gly Glu Ala Gin Glu 
10 15 20 

ttc ttg gcc tct gaa cgc acg gcc ate ate aat ggc aca tgg atg gat 211 

Phe Leu Ala Ser Glu Arg Thr Ala lie lie Asn Gly Thr Trp Met Asp 
25 30 35 

ttt gag atg egg gag agg ttc gag cag gca cag cgc gaa gcc gaa gaa 259 

Phe Glu Met Arg Glu Arg Phe Glu Gin Ala Gin Arg Glu Ala Glu Glu 



cgc atg atg gag acc ttc ttc agt tat gca teg agg tgg ata gaa acc 
Arg Met Met Glu Thr Phe Phe Ser Tyr Ala Ser Arg Trp lie Glu Thr 



egg aca aat gcc caa gga aag aaa etc age caa ggg gtg aaa gat gat 355 
Arg Thr Asn Ala Gin Gly Lys Lys Leu Ser Gin Gly Val Lys Asp Asp 



tac ttt cgt tat ata aaa tea gat cga eta agt tat tgg get gat tat 403 

Tyr Phe Arg Tyr lie Lys Ser Asp Arg Leu Ser Tyr Trp Ala Asp Tyr 

90 95 100 

gcg etc tgt gaa ate act gtc get gat gtc cgt gag tgg tat age gat 451 

Ala Leu Cys Glu lie Thr Val Ala Asp Val Arg Glu Trp Tyr Ser Asp 

105 110 115 

act att cag gac ggt aaa ttg acc tea atg gcg egg agt tac age atg 499 

Thr lie Gin Asp Gly Lys Leu Thr Ser Met Ala Arg Ser Tyr Ser Met 

120 125 130 

atg aag tct gtc atg gag act gca gtg gag gat ggc att ate ccg atg 547 

Met Lys Ser Val Met Glu Thr Ala Val Glu Asp Gly lie lie Pro Met 

135 140 145 

aat ccg tgc aaa gtc cgt ggc ggg ggt aat acg aaa aca ggc aaa aag 595 

Asn Pro Cys Lys Val Arg Gly Gly Gly Asn Thr Lys Thr Gly Lys Lys 

150 155 160 165 

gtt gat gtc cca acc gat gcc gag ctt gag gcg ate att ggt gca ctg 643 

Val Asp Val Pro Thr Asp Ala Glu Leu GluSAla lie lie Gly Ala Leu 

170 175 180 

ccg agt aag tac ttt tgt ttg get att gtt get gcc get ggt gca ctt 691 

Pro Ser Lys Tyr Phe Cys Leu Ala lie Val Ala Ala Ala Gly Ala Leu 

185 190 195 

cga ttc ggt gaa ate gtt gcg ctg cgt acc act gat gtg gat gtt tat 739 

Arg Phe Gly Glu lie Val Ala Leu Arg Thr Thr Asp Val Asp Val Tyr 

200 205 210 

ttt gat cgc age gga ttt gta gat tgt gtt cga ata agg att tct egg 787 

Phe Asp Arg Ser Gly Phe Val Asp Cys Val Arg lie Arg lie Ser Arg 

215 220 225 

age att agg cac acg aga tac cat ggc cga gtt gaa ggt ccg cct aaa 835 

Ser lie Arg His Thr Arg Tyr His Gly Arg Val Glu Gly Pro Pro Lys 

230 235 240 245 



act gaa get ggt gtt cgt age etc tat ate tat ggc aaa gat gca gca 



883 
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Thr Glu Ala Gly Val Arg Ser Leu Tyr lie Tyr Gly Lys Asp Ala Ala 

250 255 260 

gaa att gcc aag cat gtg gac acg att gat gtg ggt ttg cga eta tgg 

Glu He Ala Lys His Val Asp Thr He Asp Val Gly Leu Arg Leu Trp 

265 270 275 

age teg atg aga gat cct gat gaa ccc atg ccg tat cac acc ttt aag 

Ser Ser Met Arg Asp Pro Asp Glu Pro Met Pro Tyr His Thr Phe Lys 

280 285 290 

cac aac tgg gat agg gcg egg gaa agt gtc cac agt aaa gcg acc gtt 

His Asn Trp Asp Arg Ala Arg Glu Ser Val His Ser Lys Ala Thr Val 

295 300 305 

cac teg atg agg cat tat teg ggt acg aag tat gca cag gtt ggg gcg 

His Ser Met Arg His Tyr Ser Gly Thr Lys Tyr Ala Gin Val Gly Ala 
310 315 320 325 

aca etc aag gag gtg atg gcg egg ctg ggg cac tea aca cct agt gca 

Thr Leu Lys Glu Val Met Ala Arg Leu Gly His Ser Thr Pro Ser Ala 

330 335 340 

gca ctg cgt tat cag cac tea ggc gag cgt gat gaa gag eta gca aag 

Ala Leu Arg Tyr Gin His Ser Gly Glu Arg Asp Glu Glu Leu Ala Lys 

345 350 355 

cgc atg gcg cgc taaacactcg gcagtgagtt tea 
Arg Met Ala Arg 
360 



<210> 172 
<211> 361 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 172 

Met His Glu Gly Arg Arg Tyr Ser Ala Pro Tyr Thr Phe Gly Thr Lys 
15 10 15 

Gly Glu Ala Gin Glu Phe Leu Ala Ser Glu Arg Thr Ala He He Asn 
20 25 30 

Gly Thr Trp Met Asp Phe Glu Met Arg Glu Arg Phe Glu Gin Ala Gin 
35 40 45 

Arg Glu Ala Glu Glu Arg Met Met Glu Thr Phe Phe Ser Tyr Ala Ser 
50 55 60 

Arg Trp He Glu Thr Arg Thr Asn Ala Gin Gly Lys Lys Leu Ser Gin 
65 70 75 80 

Gly Val Lys Asp Asp Tyr Phe Arg Tyr He Lys Ser Asp Arg Leu Ser 
85 90 ' 95 

Tyr Trp Ala Asp Tyr Ala Leu Cys Glu He Thr Val Ala Asp Val Arg 
100 105 110 



Glu Trp Tyr Ser Asp Thr He Gin Asp Gly Lys Leu Thr Ser Met Ala 
115 120 125 
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Arg Ser Tyr Ser Met Met Lys Ser Val Met Glu Thr Ala Val Glu Asp 
130 135 140 

Gly lie lie Pro Met Asn Pro Cys Lys Val Arg Gly Gly Gly Asn Thr 
145 150 155 160 

Lys Thr Gly Lys Lys Val Asp Val Pro Thr Asp Ala Glu Leu Glu Ala 
165 170 175 

lie lie Gly Ala Leu Pro Ser Lys Tyr Phe Cys Leu Ala lie Val Ala 
180 185 190 

Ala Ala Gly Ala Leu Arg Phe Gly Glu lie Val Ala Leu Arg Thr Thr 
195 200 205 

Asp Val Asp Val Tyr Phe Asp Arg Ser Gly Phe Val Asp Cys Val Arg 
210 215 220 

lie Arg lie Ser Arg Ser lie Arg His Thr Arg Tyr His Gly Arg Val 
225 230 235 240 

Glu Gly Pro Pro Lys Thr Glu Ala Gly Val Arg Ser Leu Tyr He Tyr 
245 250 255 

Gly Lys Asp Ala Ala Glu He Ala Lys His Val Asp Thr He Asp Val 
260 265 270 

Gly Leu Arg Leu Trp Ser Ser Met Arg Asp Pro Asp Glu Pro Met Pro 
275 280 285 

Tyr His Thr Phe Lys His Asn Trp Asp Arg Ala Arg Glu Ser Val His 
290 295 300 

Ser Lys Ala Thr Val His Ser Met Arg His Tyr Ser Gly Thr Lys Tyr 
305 310 315 320 

Ala Gin Val Gly Ala Thr Leu Lys Glu Val Met Ala Arg Leu Gly His 
325 330 335 

Ser Thr Pro Ser Ala Ala Leu Arg Tyr Gin His Ser Gly Glu Arg Asp 
340 345 350 

Glu Glu Leu Ala Lys Arg Met Ala Arg 
355 360 



<210> 173 
<211> 1206 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1183) 
<223> FRXA02890 

<400> 173 

actatgcgga aaagtggaag agggtttgcg atatatgcca cgatcgacga attgncgaga 60 
gatcgaaaag ttgcgctcgc ggaggtacag ggcacgcttc atg cac gag ggt agg 115 
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Met His Glu Gly Arg 

1 5 

cga tac tct gcc ccg cat acc ttc ggt acc aag ggt gag gcg cag gag 

Arg Tyr Ser Ala Pro His Thr Phe Gly Thr Lys Gly Glu Ala Gin Glu 



ttc ttg gcc tct gaa cgc acg gcc ate ate aat ggc aca tgg atg gat 
Phe Leu Ala Ser Glu Arg Thr Ala lie He Asn Gly Thr Trp Met Asp 



ttt gag atg egg gag agg ttc gag cag gca cag cgc gaa gcc gaa gaa 259 
Phe Glu Met Arg Glu Arg Phe Glu Gin Ala Gin Arg Glu Ala Glu Glu 



cgc atg atg gag acc ttc ttc agt tat gca teg agg tgg ata gaa acc 
Arg Met Met Glu Thr Phe Phe Ser Tyr Ala Ser Arg Trp He Glu Thr 



egg aca aat gcc caa gga aag aaa etc age caa ggg gtg aaa gat gat 
Arg Thr Asn Ala Gin Gly Lys Lys Leu Ser Gin Gly Val Lys Asp Asp 



tac ttt cgt tat ata aaa tea gat cga eta agt tat tgg get gat tat 403 

Tyr Phe Arg Tyr He Lys Ser Asp Arg Leu Ser Tyr Trp Ala Asp Tyr 
90 95 100 

gcg etc tgt gaa ate act gtc get gat gtc cgt gag tgg tat age gat 451 

Ala Leu Cys Glu He Thr Val Ala Asp Val Arg Glu Trp Tyr Ser Asp 
105 110 115 

act att cag gac ggt aaa ttg acc tea atg gcg egg agt tac age atg 499 

Thr He Gin Asp Gly Lys Leu Thr Ser Met Ala Arg Ser Tyr Ser Met 

120 125 130 

atg aag tct gtc atg gag act gca gtg gag gat ggc att ate ccg atg 547 

Met Lys Ser Val Met Glu Thr Ala Val Glu Asp Gly He He Pro Met 

135 140 145 

aat ccg tgc aaa gtc cgt ggc ggg ggt aat acg aaa aca ggc aaa aag 595 

Asn Pro Cys Lys Val Arg Gly Gly Gly Asn Thr Lys Thr Gly Lys Lys 

150 155 160 165 

gtt gat gtc cca acc gat gcc gag ctt gag gcg ate att ggt gca ctg 64 3 

Val Asp Val Pro Thr Asp Ala Glu Leu Glu Ala He He Gly Ala Leu 
170 175 180 

ccg agt aag tac ttt tgt ttg get att gtt get gcc get ggt gca ctt 691 

Pro Ser Lys Tyr Phe Cys Leu Ala lie Val Ala Ala Ala Gly Ala Leu 
185 190 195 

cga ttc ggt gaa ate gtt gcg ctg cgt acc act gat gtg gat gtt tat 739 

Arg Phe Gly Glu He Val Ala Leu Arg Thr Thr Asp Val Asp Val Tyr 

200 205 210 

ttt gat cgc age gga ttt gta gat tgt gtt cga ata agg att tct egg 787 

Phe Asp Arg Ser Gly Phe Val Asp Cys Val Arg He Arg He Ser Arg 

215 220 225 



age att agg cac acg aga tac cat ggc cga gtt gaa ggt ccg cct aaa 835 
Ser He Arg His Thr Arg Tyr His Gly Arg Val Glu Gly Pro Pro Lys 
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act gaa get ggt gtt cgt age etc tat ate tat ggc aaa gat gca gca 883 

Thr Glu Ala Gly Val Arg Ser Leu Tyr lie Tyr Gly Lys Asp Ala Ala 

250 255 260 

gaa att gec aag cat gtg gac acg att gat gtg ggt ttg cga eta tgg 931 

Glu lie Ala Lys His Val Asp Thr lie Asp Val Gly Leu Arg Leu Trp 

265 270 275 

age teg atg aga gat cct gat gaa ccc atg ccg tat cac ace ttt aag 979 

Ser Ser Met Arg Asp Pro Asp Glu Pro Met Pro Tyr His Thr Phe Lys 

280 285 290 

cac aac tgg gat agg gcg egg gaa agt gtc cac agt aaa gcg acc gtt 1027 

His Asn Trp Asp Arg Ala Arg Glu Ser Val His Ser Lys Ala Thr Val 

295 300 305 

cac teg atg agg cat tat teg ggt acg aag tat gca cag gtt ggg gcg 1075 

His Ser Met Arg His Tyr Ser Gly Thr Lys Tyr Ala Gin Val Gly Ala 
310 315 320 325 

aca etc aag gag gtg atg gcg egg ctg ggg cac tea aca cct agt gca 1123 

Thr Leu Lys Glu Val Met Ala Arg Leu Gly His Ser Thr Pro Ser Ala 

330 335 340 

gca ctg cgt tat cag cac tea ggc gag cgt gat gaa gag eta gca aag 1171 

Ala Leu Arg Tyr Gin His Ser Gly Glu Arg Asp Glu Glu Leu Ala Lys 

345 350 355 

cgc atg gcg cgc taaacactcg gcagtgagtt tea 1206 
Arg Met Ala Arg 
360 



<210> 174 
<211> 361 
<212> PRT 

<213> Corynebacterium glut 
<400> 174 

Met His Glu Gly Arg Arg Tyr Ser Ala Pro His Thr Phe Gly Thr Lys 
15 10 15 

Gly Glu Ala Gin Glu Phe Leu Ala Ser Glu Arg Thr Ala He He Asn 
20 25 30 

Gly Thr Trp Met Asp Phe Glu Met Arg Glu Arg Phe Glu Gin Ala Gin 
35 40 45 

Arg Glu Ala Glu Glu Arg Met Met Glu Thr Phe Phe Ser Tyr Ala Ser 



Arg Trp He Glu Thr Arg Thr Asn Ala Gin Gly Lys Lys Leu Ser Gin 

65 70 75 80 

Gly Val Lys Asp Asp Tyr Phe Arg Tyr He Lys Ser Asp Arg Leu Ser 

85 90 95 

Tyr Trp Ala Asp Tyr Ala Leu Cys Glu He Thr Val Ala Asp Val Arg 

100 105 110 
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Glu Trp Tyr Ser Asp Thr lie Gin Asp Gly Lys Leu Thr Ser Met Ala 
115 120 125 

Arg Ser Tyr Ser Met Met Lys Ser Val Met Glu Thr Ala Val Glu Asp 
130 135 140 

Gly lie lie Pro Met Asn Pro Cys Lys Val Arg Gly Gly Gly Asn Thr 
145 150 155 160 

Lys Thr Gly Lys Lys Val Asp Val Pro Thr Asp Ala Glu Leu Glu Ala 
165 170 175 

lie lie Gly Ala Leu Pro Ser Lys Tyr Phe Cys Leu Ala lie Val Ala 
180 185 190 

Ala Ala Gly Ala Leu Arg Phe Gly Glu lie Val Ala Leu Arg Thr Thr 
195 200 205 

Asp Val Asp Val Tyr Phe Asp Arg Ser Gly Phe Val Asp Cys Val Arg 
210 215 220 

lie Arg lie Ser Arg Ser lie Arg His Thr Arg Tyr His Gly Arg Val 
225 230 235 240 

Glu Gly Pro Pro Lys Thr Glu Ala Gly Val Arg Ser Leu Tyr lie Tyr 
245 250 255 

Gly Lys Asp Ala Ala Glu lie Ala Lys His Val Asp Thr lie Asp Val 
260 265 270 

Gly Leu Arg Leu Trp Ser Ser Met Arg Asp Pro Asp Glu Pro Met Pro 
275 280 285 

Tyr His Thr Phe Lys His Asn Trp Asp Arg Ala Arg Glu Ser Val His 
290 295 300 

Ser Lys Ala Thr Val His Ser Met Arg His Tyr Ser Gly Thr Lys Tyr 
305 310 315 320 

Ala Gin Val Gly Ala Thr Leu Lys Glu Val Met Ala Arg Leu Gly His 
325 330 335 

Ser Thr Pro Ser Ala Ala Leu Arg Tyr Gin His Ser Gly Glu Arg Asp 
340 345 350 

Glu Glu Leu Ala Lys Arg Met Ala Arg 
355 360 



<210> 175 
<211> 1035 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1012) 
<223> RXA01601 

<400> 175 
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gtgcgtctgc gcgtgccgtc accgcgccgt ttacctatcg ccctacggcg ttggcgcagc 60 

gtcgaaaagc gcacggcatt gttcctgaca tgaaaaaact atg aag get cgc gtt 115 

Met Lys Ala Arg Val 

1 5 

tta gcg aaa aca tgg ctg aca cat ttg gec gtg gag cgt ggc ttg teg 163 

Leu Ala Lys Thr Trp Leu Thr His Leu Ala Val Glu Arg Gly Leu Ser 



gca aat acg ctg agt aat tat egg cgc gat gtg gaa cgc tat tgc gac 
Ala Asn Thr Leu Ser Asn Tyr Arg Arg Asp Val Glu Arg Tyr Cys Asp 



tgg etc gag gca get ggg ctg gat gat att cgt gat ate ace acc gcg 259 
Trp Leu Glu Ala Ala Gly Leu Asp Asp lie Arg Asp He Thr Thr Ala 



cat gtg gaa agt tat gtc aaa gac ctg cgc cgc ggg att gat gga caa 307 
His Val Glu Ser Tyr Val Lys Asp Leu Arg Arg Gly He Asp Gly Gin 



caa gcg ttg tct gcg tec teg gca ggt cgc gcg etc ate gtc gcg cgc 
Gin Ala Leu Ser Ala Ser Ser Ala Gly Arg Ala Leu He Val Ala Arg 



ggg ttg cac aag ttt gca ttg atg gag ggc gag gtg get gcg gac gtt 403 

Gly Leu His Lys Phe Ala Leu Met Glu Gly Glu Val Ala Ala Asp Val 
90 95 100 

gcg get gat gtg teg cca ccg gec atg ggc egg cat tta cct gac acg 451 

Ala Ala Asp Val Ser Pro Pro Ala Met Gly Arg His Leu Pro Asp Thr 
105 110 115 

etc age ate aac gag gta gec ctg ctt ate gac gcg ate cca cat tea 499 

Leu Ser He Asn Glu Val Ala Leu Leu He Asp Ala He Pro His Ser 
120 125 130 

gat ate gec act ccc gtt gat etc cgt gac cga gcg ctg gtg gaa tta 547 

Asp He Ala Thr Pro Val Asp Leu Arg Asp Arg Ala Leu Val Glu Leu 
135 140 145 

ctt tat gga act ggc gcg cgt ate tct gag gcg att ggg ctg gca gtt 595 

Leu Tyr Gly Thr Gly Ala Arg He Ser Glu Ala He Gly Leu Ala Val 

150 155 160 165 

gat gat gtg teg gaa atg cct gaa gtt ctt cgc ate acg ggc aaa ggt 643 

Asp Asp Val Ser Glu Met Pro Glu Val Leu Arg He Thr Gly Lys Gly 
170 175 180 

tec aaa caa egg ate gtg cct ttt ggt teg atg gca caa caa gcg gtc 691 

Ser Lys Gin Arg He Val Pro Phe Gly Ser Met Ala Gin Gin Ala Val 
185 190 195 

egg gaa tat ttg gtc aga gee aga ccc gcg ttg agt aag ggg aaa age 739 

Arg Glu Tyr Leu Val Arg Ala Arg Pro Ala Leu Ser Lys Gly Lys Ser 
200 205 210 

cat gcg ctt ttt etc aac caa cgc ggc ggt ccg eta tct egg caa tct 787 

His Ala Leu Phe Leu Asn Gin Arg Gly Gly Pro Leu Ser Arg Gin Ser 
215 220 225 
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gcg tgg gca gtg ctg aag aaa acg gtt gag cgc gca ggt tta gat aaa 835 

Ala Trp Ala Val Leu Lys Lys Thr Val Glu Arg Ala Gly Leu Asp Lys 

230 235 240 245 

gat att tct ccc cac acc ctg egg cac age ttt gec acc cat etc etc 883 

Asp lie Ser Pro His Thr Leu Arg His Ser Phe Ala Thr His Leu Leu 

250 255 260 

gaa ggt ggc gec gat gtc cgt gtg gtg cag gaa etc ctg ggt cat tct 931 

Glu Gly Gly Ala Asp Val Arg Val Val Gin Glu Leu Leu Gly His Ser 

265 270 275 

tct gtg acg acc act cag att tac acg cac ate aca gec gat age ttg 979 

Ser Val Thr Thr Thr Gin lie Tyr Thr His lie Thr Ala Asp Ser Leu 

280 285 290 

egg gaa gtg tgg cgc ggg get cat cct cgt gcg tgaaagcect tgegaattet 1032 

Arg Glu Val Trp Arg Gly Ala His Pro Arg Ala 
295 300 



<210> 176 
<211> 304 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 176 

Met Lys Ala Arg Val Leu Ala Lys Thr Trp Leu Thr His Leu Ala Val 
15 10 15 

Glu Arg Gly Leu Ser Ala Asn Thr Leu Ser Asn Tyr Arg Arg Asp Val 
20 25 30 

Glu Arg Tyr Cys Asp Trp Leu Glu Ala Ala Gly Leu Asp Asp lie Arg 
35 40 45 

Asp lie Thr Thr Ala His Val Glu Ser Tyr Val Lys Asp Leu Arg Arg 
50 55 60 

Gly lie Asp Gly Gin Gin Ala Leu Ser Ala Ser Ser Ala Gly Arg Ala 



Leu lie Val Ala Arg Gly Leu His Lys Phe Ala Leu Met Glu Gly Glu 
85 90 95 

Val Ala Ala Asp Val Ala Ala Asp Val Ser Pro Pro Ala Met Gly Arg 
100 105 110 

His Leu Pro Asp Thr Leu Ser lie Asn Glu Val Ala Leu Leu lie Asp 
115 120 125 

Ala lie Pro His Ser Asp lie Ala Thr Pro Val Asp Leu Arg Asp Arg 
130 135 140 

Ala Leu Val Glu Leu Leu Tyr Gly Thr Gly Ala Arg He Ser Glu Ala 
145 150 155 160 



He Gly Leu Ala Val Asp Asp Val Ser Glu Met Pro Glu Val Leu Arg 
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Ile Thr Gly Lys Gly Ser Lys Gin Arg lie Val Pro Phe Gly Ser Met 
180 185 190 

Ala Gin Gin Ala Val Arg Glu Tyr Leu Val Arg Ala Arg Pro Ala Leu 
195 200 205 

Ser Lys Gly Lys Ser His Ala Leu Phe Leu Asn Gin Arg Gly Gly Pro 
210 215 220 

Leu Ser Arg Gin Ser Ala Trp Ala Val Leu Lys Lys Thr Val Glu Arg 
225 230 235 240 

Ala Gly Leu Asp Lys Asp lie Ser Pro His Thr Leu Arg His Ser Phe 
245 250 255 

Ala Thr His Leu Leu Glu Gly Gly Ala Asp Val Arg Val Val Gin Glu 
260 265 270 

Leu Leu Gly His Ser Ser Val Thr Thr Thr Gin He Tyr Thr His He 
275 280 285 

Thr Ala Asp Ser Leu Arg Glu Val Trp Arg Gly Ala His Pro Arg Ala 
290 295 300 



<210> 177 
<211> 339 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (316) 

<223> RXA01228 

<400> 177 

catgtccctc gtaccaatag ttgttcctgg cctgtcattg tgatggtcga aggtcgacct 60 

gcagaagatc attgaccaaa tcaccaccaa gggtgcgagc gtg cac ttc ate aag 115 

Val His Phe He Lys 



gaa aac ctg ate ttc teg gcg gaa tec aat get ttg egg gee cag etc 163 
Glu Asn Leu He Phe Ser Ala Glu Ser Asn Ala Leu Arg Ala Gin Leu 



atg ctg age att etc ggc tec ttc get gag ttc gaa cgc tec ate ate 211 
Met Leu Ser He Leu Gly Ser Phe Ala Glu Phe Glu Arg Ser He He 



egg gag cgc caa gee gag ggg ate gec tgg cga aaa agg ccg gca agt 259 
Arg Glu Arg Gin Ala Glu Gly He Ala Trp Arg Lys Arg Pro Ala Ser 
40 45 50 



aca agg gec gca aac gcg ccc tea ccc egg acg acg teg aga aag ccc 307 
Thr Arg Ala Ala Asn Ala Pro Ser Pro Arg Thr Thr Ser Arg Lys Pro 
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gga aac ggg tagaagctgg tgagtccaag gtg 
Gly Asn Gly 



<210> 178 
<211> 72 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 178 

Val His Phe lie Lys Glu Asn Leu lie Phe Ser Ala Glu Ser Asn Ala 
15 10 15 

Leu Arg Ala Gin Leu Met Leu Ser lie Leu Gly Ser Phe Ala Glu Phe 
20 25 30 

Glu Arg Ser lie lie Arg Glu Arg Gin Ala Glu Gly lie Ala Trp Arg 
35 40 45 

Lys Arg Pro Ala Ser Thr Arg Ala Ala Asn Ala Pro Ser Pro Arg Thr 



Thr Ser Arg Lys Pro Gly Asn Gly 
65 70 



<210> 179 
<211> 1431 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1408) 
<223> RXN03130 

<400> 179 

aacctgggct agcggtgtag acccgaaaat aaacgagcct tttgtcaggg ttaaggttta 60 

ggtatctaag ctaaccaaac accaacaaaa ggctctaccc atg aag tct acc ggc 115 

Met Lys Ser Thr Gly 



aac ate ate get gac acc ate tgc cgc act gcg gaa eta gga etc acc 
Asn lie lie Ala Asp Thr lie Cys Arg Thr Ala Glu Leu Gly Leu Thr 



ate acc ggc get tec gat gca ggt gat tac acc ctg ate gaa gca gac 
lie Thr Gly Ala Ser Asp Ala Gly Asp Tyr Thr Leu lie Glu Ala Asp 



gca etc gac tac acc tec acc tgc cca gaa tgc tec caa cct ggg gtg 
Ala Leu Asp Tyr Thr Ser Thr Cys Pro Glu Cys Ser Gin Pro Gly Val 



ttt cgt cat cac acc cac egg atg etc att gat tta ccc ate gtc ggg 
Phe Arg His His Thr His Arg Met Leu lie Asp Leu Pro lie Val Gly 
55 60 65 



307 
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ttt ccc acc aaa ctg ttt ate cgt eta cct cgc tac cgc tgc acc aac 
Phe Pro Thr Lys Leu Phe lie Arg Leu Pro Arg Tyr Arg Cys Thr Asn 



ccc aca tgt aag caa aag tat ttc caa gca gaa eta age tgc get gac 403 

Pro Thr Cys Lys Gin Lys Tyr Phe Gin Ala Glu Leu Ser Cys Ala Asp 
90 95 100 

cac ggt aaa aag gtc acc cac egg gtc acc cgc tgg att tta caa cgc 451 

His Gly Lys Lys Val Thr His Arg Val Thr Arg Trp lie Leu Gin Arg 
105 110 115 

ctt get att gac egg atg agt gtt cac gca acc gcg aaa gca ctt ggg 499 

Leu Ala lie Asp Arg Met Ser Val His Ala Thr Ala Lys Ala Leu Gly 

120 125 130 

eta ggg tgg gat tta acc tgc caa eta gec etc gat atg tgc cgt gag 547 

Leu Gly Trp Asp Leu Thr Cys Gin Leu Ala Leu Asp Met Cys Arg Glu 

135 140 145 

ctg gtc tat aac gat cct cac cat ctt gat gga gtg tat gtc att ggg 595 

Leu Val Tyr Asn Asp Pro His His Leu Asp Gly Val Tyr Val lie Gly 

150 155 160 165 

gtg gat gag cat aag tgg tea cat aat agg get aag cat ggt gat ggg 643 

Val Asp Glu His Lys Trp Ser His Asn Arg Ala Lys His Gly Asp Gly 
170 175 180 

ttt gtc acc gtg att gtc gat atg acc ggg cat egg tat gac tea egg 691 

Phe Val Thr Val lie Val Asp Met Thr Gly His Arg Tyr Asp Ser Arg 
185 190 195 

tgt cct gee egg tta tta gat gtc gtc cca ggt cgt agt get gat get 739 

Cys Pro Ala Arg Leu Leu Asp Val Val Pro Gly Arg Ser Ala Asp Ala 

200 205 210 

tta egg tec tgg ctt ggc tec cgc ggt gaa cag ttc cgc aat cag ata 787 

Leu Arg Ser Trp Leu Gly Ser Arg Gly Glu Gin Phe Arg Asn Gin He 

215 220 225 

egg ate gtg tec atg gat gga ttc caa ggc tac gec aca gca agt aaa 835 

Arg lie Val Ser Met Asp Gly Phe Gin Gly Tyr Ala Thr Ala Ser Lys 

230 235 240 245 

gaa etc att cct tct get cgt cgc gtg atg gat cca ttc cat gtt gtg 883 

Glu Leu lie Pro Ser Ala Arg Arg Val Met Asp Pro Phe His Val Val 
250 255 260 

egg ctt get ggt gac aag etc acc gee tgc egg caa cgc etc cag egg 931 

Arg Leu Ala Gly Asp Lys Leu Thr Ala Cys Arg Gin Arg Leu Gin Arg 
265 270 275 

gag aaa tac cag cgt cgt ggt tta age cag gat ccg ttg tat aaa aac 979 

Glu Lys Tyr Gin Arg Arg Gly Leu Ser Gin Asp Pro Leu Tyr Lys Asn 

280 285 290 

egg aag acc ttg ttg acc acg cac aag tgg ttg agt cct cgt cag caa 102 

Arg Lys Thr Leu Leu Thr Thr His Lys Trp Leu Ser Pro Arg Gin Gin 

295 300 305 
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gaa age ttg gag cag ttg tgg gcg tat 
Glu Ser Leu Glu Gin Leu Trp Ala Tyr 
310 315 

aag ctt gcg tgg ctt gcg tat cag gcg 

Lys Leu Ala Trp Leu Ala Tyr Gin Ala 
330 

ggt aat aag cgt gaa gcg aag aag aaa 

Gly Asn Lys Arg Glu Ala Lys Lys Lys 

345 350 

ctt egg gtg ttg aag ggg ccg aat aag 
Leu Arg Val Leu Lys Gly Pro Asn Lys 
360 365 

agt ttg ttt aaa cga ctt ggt gat gtg 
Ser Leu Phe Lys Arg Leu Gly Asp Val 
375 380 

gtc tec aac ggr ccg gtc gaa gcg ate 
Val Ser Asn Gly Pro Val Glu Ala He 
390 395 

cgt ggg att get eta ggt ttc cgt aat 
Arg Gly He Ala Leu Gly Phe Arg Asn 
410 

tgc ctt ate cat tea ggg cag ttg gtc 
Cys Leu He His Ser Gly Gin Leu Val 
425 430 

taaaacagga agagecegta aac 



gac aaa gac tac ggg gcg tta 1075 
Asp Lys Asp Tyr Gly Ala Leu 
320 325 

att att gat tgt tat cag atg 1123 
He He Asp Cys Tyr Gin Met 
335 340 

atg egg acc att att gat cag 1171 
Met Arg Thr He He Asp Gin 
355 

gaa etc gcg cag ttg ggt cgt 1219 
Glu Leu Ala Gin Leu Gly Arg 
370 

ttg gcg tat ttc gat gtt ggt 1267 
Leu Ala Tyr Phe Asp Val Gly 
385 

aac gga egg ttg gag cat ttg 1315 
Asn Gly Arg Leu Glu His Leu 
400 405 

ttg aac cac tac att ctg egg 1363 
Leu Asn His Tyr He Leu Arg 
415 420 

cat aag ate aat gca etc 1408 
His Lys He Asn Ala Leu 
435 

1431 



<210> 180 
<211> 436 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 180 

Met Lys Ser Thr Gly Asn He He 1 
1 5 

Glu Leu Gly Leu Thr He Thr Gly 2 
20 

Leu He Glu Ala Asp Ala 
35 

Ser Gin Pro Gly Val Phe Arg His 
50 55 

Leu Pro lie Val Gly Phe Pro Thr 
65 70 

Tyr Arg Cys Thr Asn Pro Thr Cys 
85 

Leu Ser Cys Ala Asp His Gly Lys 
100 



Ala Asp Thr He Cys Arg Thr Ala 
10 15 

Ala Ser Asp Ala Gly Asp Tyr Thr 
25 30 



His Thr His Arg Met Leu He Asp 
60 

Lys Leu Phe He Arg Leu Pro Arg 

75 80 

Lys Gin Lys Tyr Phe Gin Ala Glu 
90 95 

Lys Val Thr His Arg Val Thr Arg 
105 110 



Leu Asp Tyr Thr Ser Thr Cys Pro Glu Cys 
40 45 
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Trp He Leu Gin Arg Leu Ala He Asp Arg Met Ser Val His Ala Thr 
115 120 125 

Ala Lys Ala Leu Gly Leu Gly Trp Asp Leu Thr Cys Gin Leu Ala Leu 
*130 135 140 

Asp Met Cys Arg Glu Leu Val Tyr Asn Asp Pro His His Leu Asp Gly 
145 150 155 160 

Val Tyr Val He Gly Val Asp Glu His Lys Trp Ser His Asn Arg Ala 
165 170 175 

Lys His Gly Asp Gly Phe Val Thr Val lie Val Asp Met Thr Gly His 
180 185 190 

Arg Tyr Asp Ser Arg Cys Pro Ala Arg Leu Leu Asp Val Val Pro Gly 
195 200 205 

Arg Ser Ala Asp Ala Leu Arg Ser Trp Leu Gly Ser Arg Gly Glu Gin 
210 215 220 



Phe Arg Asn Gin He Arg He Val 

225 230 

Ala Thr Ala Ser Lys Glu Leu He 
245 



Ser Met Asp Gly Phe Gin Gly Tyr 
235 240 

Pro Ser Ala Arg Arg Val Met Asp 
250 255 



Pro Phe His Val Val Arg Leu Ala Gly Asp Lys Leu Thr Ala Cys Arg 
260 265 270 

Gin Arg Leu Gin Arg Glu Lys Tyr Gin Arg Arg Gly Leu Ser Gin Asp 
275 280 285 

Pro Leu Tyr Lys Asn Arg Lys Thr Leu Leu Thr Thr His Lys Trp Leu 
290 295 300 

Ser Pro Arg Gin Gin Glu Ser Leu Glu Gin Leu Trp Ala Tyr Asp Lys 
305 310 315 320 

Asp Tyr Gly Ala Leu Lys Leu Ala Trp Leu Ala Tyr Gin Ala He He 
325 330 335 

Asp Cys Tyr Gin Met Gly Asn Lys Arg Glu Ala Lys Lys Lys Met Arg 
340 345 350 

Thr lie lie Asp Gin Leu Arg Val Leu Lys Gly Pro Asn Lys Glu Leu 
355 360 365 

Ala Gin Leu Gly Arg Ser Leu Phe Lys Arg Leu Gly Asp Val Leu Ala 
370 375 380 

Tyr Phe Asp Val Gly Val Ser Asn Gly Pro Val Glu Ala He Asn Gly 
385 390 395 400 

Arg Leu Glu His Leu Arg Gly He Ala Leu Gly Phe Arg Asn Leu Asn 
405 410 415 



His Tyr He Leu Arg Cys Leu He His Ser Gly Gin Leu Val His Lys 
420 425 430 
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lie Asn Ala Leu 
435 



<210> 181 
<211> 489 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (466) 

<223> RXN01969 

<400> 181 

gcgtcgtggt ttaagccagg atccgttgta taaaaaccgg aattccttgt tgaccacgca 60 

gaagtggttt agtcctcgtc agcaagaaag cttggagcag ttg tgg gcg tat gac 115 

Leu Trp Ala Tyr Asp 



aaa gcc tac ggg gcg tta aag ctt gcg tgg ctt gcg tat cag gcg att 
Lys Ala Tyr Gly Ala Leu Lys Leu Ala Trp Leu Ala Tyr Gin Ala lie 



att gat tgt tat cag atg ggt aat aag cgt gaa gcg aag aag aaa atg 
lie Asp Cys Tyr Gin Met Gly Asn Lys Arg Glu Ala Lys Lys Lys Met 



egg acc att att gat cag ctt egg gtg ttg aag ggg ccg aat aag gaa 

Arg Thr lie lie Asp Gin Leu Arg Val Leu Lys Gly Pro Asn Lys Glu 

40 45 50 

etc gcg cag ttg ggt cgt agt ttg ttt aaa cga ctt ggt gat gtg ttg 

Leu Ala Gin Leu Gly Arg Ser Leu Phe Lys Arg Leu Gly Asp Val Leu 



gcg tat ttc gat gtt ggt gtc tec aac ggt ccg gtc gaa gcg ate aac 
Ala Tyr Phe Asp Val Gly Val Ser Asn Gly Pro Val Glu Ala lie Asn 



gga egg ttg gag cat ttg cgt ggg att get eta ggt ttc cgt aat ttg 

Gly Arg Leu Glu His Leu Arg Gly lie Ala Leu Gly Phe Arg Asn Leu 

90 95 100 

aac cac tac att ctg egg tgc ctt ate cat tea ggg cag ttg gtc cat 

Asn His Tyr lie Leu Arg Cys Leu lie His Ser Gly Gin Leu Val His 

105 110 115 



aag ate aat gca etc taaaacagga agagecaett aag 
Lys lie Asn Ala Leu 
120 



<210> 182 
<211> 122 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 182 

Leu Trp Ala Tyr Asp Lys Ala Tyr Gly Ala Leu Lys Leu Ala Trp Leu 
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1 5 

Ala Tyr Gin Ala lie lie Asp Cys 
20 

Ala Lys Lys Lys Met Arg Thr lie 

35 40 

Gly Pro Asn Lys Glu Leu Ala Gin 
50 55 

Leu Gly Asp Val Leu Ala Tyr Phe 
65 70 

Val Glu Ala He Asn Gly Arg Leu 
85 

Gly Phe Arg Asn Leu Asn His Tyr 
100 

Gly Gin Leu Val His Lys He Asn 
115 120 



10 15 

Tyr Gin Met Gly Asn Lys Arg Glu 
25 30 

He Asp Gin Leu Arg Val Leu Lys 
45 

Leu Gly Arg Ser Leu Phe Lys Arg 
60 

Asp Val Gly Val Ser Asn Gly Pro 
75 80 

Glu His Leu Arg Gly He Ala Leu 
90 95 

He Leu Arg Cys Leu He His Ser 
105 110 

Ala Leu 



<210> 183 
<211> 1431 
<212> DNA 

<213> Corynebacterium 

<220> 
<221> CDS 

<222> (101) . . (1408) 
<223> FRXA00263 

<400> 183 

aacctgggct agcggtgtag acccgaaaat aaacgagcct tttgtcaggg ttaaggttta 60 

ggtatctaag ctaaccaaac accaacaaaa ggctctaccc atg aag tct ace ggc 115 

Met Lys Ser Thr Gly 



aac ate ate get gac acc ate tgc cgc act gcg gaa eta gga etc acc 
Asn He He Ala Asp Thr lie Cys Arg Thr Ala Glu Leu Gly Leu Thr 



ate acc ggc get tec gat gca ggt gat tac acc ctg ate gaa gca gac 211 

He Thr Gly Ala Ser Asp Ala Gly Asp Tyr Thr Leu He Glu Ala Asp 

25 30 35 

gca etc gac tac acc tec acc tgc cca gaa tgc tec caa cct ggg gtg 259 

Ala Leu Asp Tyr Thr Ser Thr Cys Pro Glu Cys Ser Gin Pro Gly Val 



ttt cgt cat cac acc cac egg atg etc att gat tta ccc ate gtc ggg 307 
Phe Arg His His Thr His Arg Met Leu He Asp Leu Pro He Val Gly 



ttt ccc acc aaa ctg ttt ate cgt eta cct cgc tac cgc tgc acc aac 
Phe Pro Thr Lys Leu Phe He Arg Leu Pro Arg Tyr Arg Cys Thr Asn 
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ccc aca tgt aag caa aag tat ttc caa gca gaa eta age tgc get gac 403 

Pro Thr Cys Lys Gin Lys Tyr Phe Gin Ala Glu Leu Ser Cys Ala Asp 
90 95 100 

cac ggt aaa aag gtc ace cac egg gtc ace cgc tgg att tta caa cgc 451 

His Gly Lys Lys Val Thr His Arg Val Thr Arg Trp lie Leu Gin Arg 
105 110 115 

ctt get att gac egg atg agt gtt cac gca acc gcg aaa gca ctt ggg 499 

Leu Ala lie Asp Arg Met Ser Val His Ala Thr Ala Lys Ala Leu Gly 

120 125 130 

eta ggg tgg gat tta acc tgc caa eta gec etc gat atg tgc cgt gag 547 

Leu Gly Trp Asp Leu Thr Cys Gin Leu Ala Leu Asp Met Cys Arg Glu 

135 140 145 

ctg gtc tat aac gat cct cac cat ctt gat gga gtg tat gtc att ggg 595 

Leu Val Tyr Asn Asp Pro His His Leu Asp Gly Val Tyr Val lie Gly 
150 155 160 165 

gtg gat gag cat aag tgg tea cat aat agg get aag cat ggt gat ggg 643 

Val Asp Glu His Lys Trp Ser His Asn Arg Ala Lys His Gly Asp Gly 
170 175 180 

ttt gtc acc gtg att gtc gat atg acc ggg cat egg tat gac tea egg 691 

Phe Val Thr Val He Val Asp Met Thr Gly His Arg Tyr Asp Ser Arg 
185 190 195 

tgt cct gee egg tta tta gat gtc gtc cca ggt cgt agt get gat get 739 

Cys Pro Ala Arg Leu Leu Asp Val Val Pro Gly Arg Ser Ala Asp Ala 

200 205 210 

tta egg tec tgg ctt ggc tec cgc ggt gaa cag ttc cgc aat cag ata 787 

Leu Arg Ser Trp Leu Gly Ser Arg Gly Glu Gin Phe Arg Asn Gin He 

215 220 225 

egg ate gtg tec atg gat gga ttc caa ggc tac gee aca gca agt aaa 835 

Arg He Val Ser Met Asp Gly Phe Gin Gly Tyr Ala Thr Ala Ser Lys 
230 235 240 245 

gaa etc att cct tct get cgt cgc gtg atg gat cca ttc cat gtt gtg 883 

Glu Leu lie Pro Ser Ala Arg Arg Val Met Asp Pro Phe His Val Val 
250 255 260 

egg ctt get ggt gac aag etc acc gec tgc egg caa cgc etc cag egg 931 

Arg Leu Ala Gly Asp Lys Leu Thr Ala Cys Arg Gin Arg Leu Gin Arg 
265 270 275 

gag aaa tac cag cgt cgt ggt tta age cag gat ccg ttg tat aaa aac 979 

Glu Lys Tyr Gin Arg Arg Gly Leu Ser Gin Asp Pro Leu Tyr Lys Asn 

280 285 290 

egg aag acc ttg ttg acc acg cac aag tgg ttg agt cct cgt cag caa 1027 

Arg Lys Thr Leu Leu Thr Thr His Lys Trp Leu Ser Pro Arg Gin Gin 

295 300 305 

gaa age ttg gag cag ttg tgg gcg tat gac aaa gac tac ggg gcg tta 1075 

Glu Ser Leu Glu Gin Leu Trp Ala Tyr Asp Lys Asp Tyr Gly Ala Leu 
310 315 320 325 

aag ctt gcg tgg ctt gcg tar cag gcg att att gat tgr tat cag atg 1123 
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Lys Leu Ala Trp Leu Ala Tyr Gin Ala lie lie Asp Cys Tyr Gin Met 
330 335 340 

ggt aat aag cgt gaa gcg aag aag aaa atg egg acc att att gat cag 1171 
Gly Asn Lys Arg Glu Ala Lys Lys Lys Met Arg Thr He He Asp Gin 
345 350 355 

ctt egg gtg ttg aag ggg ccg aat aag gaa etc gcg cag ttg ggt cgt 1219 
Leu Arg Val Leu Lys Gly Pro Asn Lys Glu Leu Ala Gin Leu Gly Arg 
360 365 370 

agt ttg ttt aaa cga ctt ggt gat gtg ttg gcg tat ttc gat gtt ggt 1267 
Ser Leu Phe Lys Arg Leu Gly Asp Val Leu Ala Tyr Phe Asp Val Gly 
375 380 385 

gtc tec aac ggt ccg gtc gaa gcg ate aac gga egg ttg gag cat ttg 1315 
Val Ser Asn Gly Pro Val Glu Ala He Asn Gly Arg Leu Glu His Leu 
390 395 400 405 

cgt ggg att get eta ggt ttc cgt aat ttg aac cac tac att ctg egg 1363 
Arg Gly He Ala Leu Gly Phe Arg Asn Leu Asn His Tyr lie Leu Arg 
410 415 420 

tgc ctt ate cat tea ggg cag ttg gtc cat aag ate aat gca etc 1408 
Cys Leu lie His Ser Gly Gin Leu Vai His Lys He Asn Ala Leu 
425 430 435 

taaaacagga agagecegta aac 1431 

<210> 184 
<211> 436 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 184 

Met Lys Ser Thr Gly Asn He He Ala Asp Thr He Cys Arg Thr Ala 
15 10 15 

Glu Leu Gly Leu Thr He Thr Gly Ala Ser Asp Ala Gly Asp Tyr Thr 
20 25 30 

Leu He Glu Ala Asp Ala Leu Asp Tyr Thr Ser Thr Cys Pro Glu Cys 
35 40 45 

Ser Gin Pro Gly Val Phe Arg His His Thr His Arg Met Leu He Asp 
50 55 60 

Leu Pro He Val Gly Phe Pro Thr Lys Leu Phe He Arg Leu Pro Arg 
65 70 75 80 

Tyr Arg Cys Thr Asn Pro Thr Cys Lys Gin Lys Tyr Phe Gin Ala Glu 
85 90 95 

Leu Ser Cys Ala Asp His Gly Lys Lys Val Thr His Arg Val Thr Arg 
100 105 110 

Trp He Leu Gin Arg Leu Ala He Asp Arg Met Ser Val His Ala Thr 
115 120 125 

Ala Lys Ala Leu Gly Leu Gly Trp Asp Leu Thr Cys Gin Leu Ala Leu 
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Asp Met Cys Arg Glu Leu Val Tyr Asn Asp Pro His His Leu Asp Gly 
145 150 155 160 

Val Tyr Val lie Gly Val Asp Glu His Lys Trp Ser His Asn Arg Ala 
165 170 " 175 

Lys His Gly Asp Gly Phe Val Thr Val He Val Asp Met Thr Gly His 
180 185 190 

Arg Tyr Asp Ser Arg Cys Pro Ala Arg Leu Leu Asp Val Val Pro Gly 
195 200 205 

Arg Ser Ala Asp Ala Leu Arg Ser Trp Leu Gly Ser Arg Gly Glu Gin 
210 215 220 

Phe Arg Asn Gin He Arg He Val Ser Met Asp Gly Phe Gin Gly Tyr 
225 230 235 240 

Ala Thr Ala Ser Lys Glu Leu He Pro Ser Ala Arg Arg Val Met Asp 
245 250 255 

Pro Phe His Val Val Arg Leu Ala Gly Asp Lys Leu Thr Ala Cys Arg 
260 265 270 

Gin Arg Leu Gin Arg Glu Lys Tyr Gin Arg Arg Gly Leu Ser Gin Asp 
275 280 285 

Pro Leu Tyr Lys Asn Arg Lys Thr Leu Leu Thr Thr His Lys Trp Leu 
290 295 300 

Ser Pro Arg Gin Gin Glu Ser Leu Glu Gin Leu Trp Ala Tyr Asp Lys 
305 310 315 320 

Asp Tyr Gly Ala Leu Lys Leu Ala Trp Leu Ala Tyr Gin Ala He He 
325 330 335 

Asp Cys Tyr Gin Met Gly Asn Lys Arg Glu Ala Lys Lys Lys Met Arg 
340 345 350 

Thr He He Asp Gin Leu Arg Val Leu Lys Gly Pro Asn Lys Glu Leu 
355 360 365 

Ala Gin Leu Gly Arg Ser Leu Phe Lys Arg Leu Gly Asp Val Leu Ala 
370 375 380 

Tyr Phe Asp Val Gly Val Ser Asn Gly Pro Val Glu Ala He Asn Gly 
385 390 395 400 

Arg Leu Glu His Leu Arg Gly He Ala Leu Gly Phe Arg Asn Leu Asn 
405 410 415 

His Tyr He Leu Arg Cys Leu He His Ser Gly Gin Leu Val His Lys 
420 425 430 

He Asn Ala Leu 
435 



<210> 185 
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<211> 900 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (877) 

<223> RXN01541 



<400> 185 

ttgatacacc cgatgatgaa ctagaggggt tacctgtcta taacctctca ggtgaacacc 60 

tctacaacca tcatgagcat ccagaaagcg cggaaatata atg acc aca cct cac 115 

Met Thr Thr Pro His 
1 5 



tec cac cgc gca cca cgt ctg gca tec acg gtc att att gec cgc gag 163 
Ser His Arg Ala Pro Arg Leu Ala Ser Thr Val lie lie Ala Arg Glu 
10 15 20 



tct get gac tea ggt acc tta gaa ttc ttt ate cag cag cga caa tec 211 
Ser Ala Asp Ser Gly Thr Leu Glu Phe Phe lie Gin Gin Arg Gin Ser 
25 30 35 



act atg get tat gca gca aac get gtt gtt ttc cca ggc ggc ggt gtt 259 
Thr Met Ala Tyr Ala Ala Asn Ala Val Val Phe Pro Gly Gly Gly Val 
40 45 50 



gag gac age gat tat ccc ttt atg etc ccc cac cgc gat cag cac atg 307 
Glu Asp Ser Asp Tyr Pro Phe Met Leu Pro His Arg Asp Gin His Met 
55 60 65 



teg cct gaa cac ate aag cat cat gee age cga etc cac atg gac tea 355 
Ser Pro Glu His lie Lys His His Ala Ser Arg Leu His Met Asp Ser 
70 75 80 85 



gaa act atg gca get cat att tec get gca cgc egg gaa gta tgg gaa 403 
Glu Thr Met Ala Ala His He Ser Ala Ala Arg Arg Glu Val Trp Glu 
90 95 100 



gaa aca ggc gtt gat etc ggt aat tac aac cat gaa etc ate ccg ate 451 
Glu Thr Gly Val Asp Leu Gly Asn Tyr Asn His Glu Leu He Pro He 
105 110 115 



gac cgc tgg ate aca cct gat att cct get ttt agg cgc cgt tac gac 499 
Asp Arg Trp He Thr Pro Asp lie Pro Ala Phe Arg Arg Arg Tyr Asp 
120 125 130 



acc gee acc ttt gta ctt att eta age aaa gac age act aac gca get 547 
Thr Ala Thr Phe Val Leu He Leu Ser Lys Asp Ser Thr Asn Ala Ala 
135 140 145 



ctg cag cac cag cat caa acc acc gag gec acc cat tct tat tgg gca 595 
Leu Gin His Gin His Gin Thr Thr Glu Ala Thr His Ser Tyr Trp Ala 
150 155 160 165 



act gca gaa gaa ctg etc act caa tgg tea aca ggt cat etc aac ctg 643 
Thr Ala Glu Glu Leu Leu Thr Gin Trp Ser Thr Gly His Leu Asn Leu 
170 175 180 



ttg tta cca acg tgg tgg cat ate aac cag etc aat cac etc cac acg 



691 
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Leu Leu Pro Thr Trp Trp His lie Asn 
185 190 

eta aac cag ctg tat 
Leu Asn Gin Leu Tyr 
200 

act cca ccc aca gtg ttt get aac tgg 
Thr Pro Pro Thr Val Phe Ala Asn Trp 
215 220 

gec atg cag cac tat ggg ttc cct gat 
Ala Met Gin His Tyr Gly Phe Pro Asp 
230 235 

gec act ate gca gga aaa cac cac aca 
Ala Thr He Ala Gly Lys His His Thr 
250 

taggtctcac catgactttt gca 



<210> 186 
<211> 259 
<212> PRT 
<213> Corynebacter ium glutamicum 

<400> 186 

Met Thr Thr Pro His Ser His Arg Ala 
1 5 

lie He Ala Arg Glu Ser Ala Asp Ser 
20 25 



Gin Leu Asn His Leu His Thr 
195 



act gca ccg get gat gag gec 787 
Thr Ala Pro Ala Asp Glu Ala 
225 

ccc gat gcg tac ttt gac cat 835 
Pro Asp Ala Tyr Phe Asp His 
240 245 

etc ate aca aga aag 877 

Leu He Thr Arg Lys 

255 

900 



Pro Arg Leu Ala Ser Thr Val 

10 15 

Gly Thr Leu Glu Phe Phe lie 
30 



age ttt gee cag cgt acc cat aat ccg cag cac 739 
Ser Phe Ala Gin Arg Thr His Asn Pro Gin His 
205 210 



Gin Gin Arg Gin Ser Thr Met Ala Tyr Ala Ala Asn Ala Val Val Phe 
35 40 45 

Pro Gly Gly Gly Val Glu Asp Ser Asp Tyr Pro Phe Met Leu Pro His 
50 55 60 

Arg Asp Gin His Met Ser Pro Glu His He Lys His His Ala Ser Arg 
65 70 75 80 

Leu His Met Asp Ser Glu Thr Met Ala Ala His He Ser Ala Ala Arg 
85 90 95 

Arg Glu Val Trp Glu Glu Thr Gly Val Asp Leu Gly Asn Tyr Asn His 
100 105 110 

Glu Leu He Pro He Asp Arg Trp He Thr Pro Asp He Pro Ala Phe 
115 120 125 

Arg Arg Arg Tyr Asp Thr Ala Thr Phe Val Leu lie Leu Ser Lys Asp 
130 135 140 

Ser Thr Asn Ala Ala Leu Gin His Gin His Gin Thr Thr Glu Ala Thr 
145 150 155 160 



His Ser Tyr Trp Ala Thr Ala Glu Glu Leu Leu Thr Gin Trp Ser Thr 
165 170 175 
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Gly His Leu Asn Leu Leu Leu Pro Thr Trp Trp His lie Asn Gin Leu 
180 185 190 

Asn His Leu His Thr Leu Asn Gin Leu Tyr Ser Phe Ala Gin Arg Thr 
195 200 205 

His Asn Pro Gin His Thr Pro Pro Thr Val Phe Ala Asn Trp Thr Ala 
210 215 220 

Pro Ala Asp Glu Ala Ala Met Gin His Tyr Gly Phe Pro Asp Pro Asp 
225 230 235 240 

Ala Tyr Phe Asp His Ala Thr lie Ala Gly Lys His His Thr Leu lie 
245 250 255 

Thr Arg Lys 



<210> 187 
<211> 794 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (771) 

<223> FRXA01541 

<400> 187 

att ttt aac tec cac 

lie Phe Asn Ser His 

1 5 

gec cgc gag tct get 
Ala Arg Glu Ser Ala 
20 

cga caa tec act atg 
Arg Gin Ser Thr Met 
35 

ggc ggt gtt gag gac 
Gly Gly Val Glu Asp 
50 

cag cac atg teg cct 
Gin His Met Ser Pro 
65 

atg gac tea gaa act 
Met Asp Ser Glu Thr 
85 

gta tgg gaa gaa aca 
Val Trp Glu Glu Thr 
100 



cgc gca cca cgt ctg gca tec acg gtc att att 
Arg Ala Pro Arg Leu Ala Ser Thr Val lie lie 



gac tea ggt acc tta gaa ttc ttt ate cag cag 
Asp Ser Gly Thr Leu Glu Phe Phe lie Gin Gin 



get tat gca gca aac get gtt gtt ttc cca ggc 
Ala Tyr Ala Ala Asn Ala Val Val Phe Pro Gly 



age gat tat ccc ttt atg etc ccc cac cgc gat 192 
Ser Asp Tyr Pro Phe Met Leu Pro His Arg Asp 



gaa cac ate aag cat cat gec age cga etc cac 240 

Glu His lie Lys His His Ala Ser Arg Leu His 

70 75 80 

atg gca get cat att tec get gca cgc egg gaa 288 

Met Ala Ala His lie Ser Ala Ala Arg Arg Glu 



ggc gtt gat etc ggt aat tac aac cat gaa etc 
Gly Val Asp Leu Gly Asn Tyr Asn His Glu Leu 
105 110 



ate ccg ate gac cgc tgg ate aca cct gat att cct get ttt agg cgc 384 
lie Pro lie Asp Arg Trp lie Thr Pro Asp lie Pro Ala Phe Arg Arg 
115 120 125 
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cgt tac gac acc gcc acc ttt gta ctt att eta age aaa gac age act 432 

Arg Tyr Asp Thr Ala Thr Phe Val Leu lie Leu Ser Lys Asp Ser Thr 
130 135 140 

aac gca get ctg cag cac cag cat caa acc acc gag gcc acc cat tct 480 

Asn Ala Ala Leu Gin His Gin His Gin Thr Thr Glu Ala Thr His Ser 

145 150 155 160 

tat tgg gca act gca gaa gaa ctg etc act caa tgg tea aca ggt cat 528 

Tyr Trp Ala Thr Ala Glu Glu Leu Leu Thr Gin Trp Ser Thr Gly His 
165 170 175 

etc aac ctg ttg tta cca acg tgg tgg cat ate aac cag etc aat cac 576 

Leu Asn Leu Leu Leu Pro Thr Trp Trp His lie Asn Gin Leu Asn His 
180 185 190 

etc cac acg eta aac cag ctg tat age ttt gcc cag cgt acc cat aat 624 

Leu His Thr Leu Asn Gin Leu Tyr Ser Phe Ala Gin Arg Thr His Asn 
195 200 205 

ccg cag cac act cca ccc aca gtg ttt get aac tgg act gca ccg get 672 

Pro Gin His Thr Pro Pro Thr Val Phe Ala Asn Trp Thr Ala Pro Ala 
210 215 220 

gat gag gcc gcc atg cag cac tat ggg ttc cct gat ccc gat gcg tac 720 

Asp Glu Ala Ala Met Gin His Tyr Gly Phe Pro Asp Pro Asp Ala Tyr 

225 230 235 240 

ttt gac cat gcc act ate gca gga aaa cac cac aca etc ate aca aga 768 

Phe Asp His Ala Thr lie Ala Gly Lys His His Thr Leu lie Thr Arg 
245 250 255 

aag taggtctcac catgactttt gca 794 
Lys 



<210> 188 
<211> 257 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 188 

lie Phe Asn Ser His Arg Ala Pro Arg Leu Ala Ser Thr Val lie lie 
15 10 15 

Ala Arg Glu Ser Ala Asp Ser Gly Thr Leu Glu Phe Phe lie Gin Gin 
20 25 30 

Arg Gin Ser Thr Met Ala Tyr Ala Ala Asn Ala Val Val Phe Pro Gly 
35 40 45 

Gly Gly Val Glu Asp Ser Asp Tyr Pro Phe Met Leu Pro His Arg Asp 
50 55 60 

Gin His Met Ser Pro Glu His He Lys His His Ala Ser Arg Leu His 
65 70 75 80 



Met Asp Ser Glu Thr Met Ala Ala His lie Ser Ala Ala Arg Arg Glu 
85 90 95 
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Val Trp Glu Glu Thr Gly Val Asp Leu Gly Asn Tyr Asn His Glu Leu 
100 105 110 

lie Pro lie Asp Arg Trp lie Thr Pro Asp lie Pro Ala Phe Arg Arg 
115 120 125 

Arg Tyr Asp Thr Ala Thr Phe Val Leu lie Leu Ser Lys Asp Ser Thr 
130 135 140 

Asn Ala Ala Leu Gin His Gin His Gin Thr Thr Glu Ala Thr His Ser 
145 150 155 160 

Tyr Trp Ala Thr Ala Glu Glu Leu Leu Thr Gin Trp Ser Thr Gly His 
165 170 175 

Leu Asn Leu Leu Leu Pro Thr Trp Trp His lie Asn Gin Leu Asn His 
180 185 190 

Leu His Thr Leu Asn Gin Leu Tyr Ser Phe Ala Gin Arg Thr His Asn 
195 200 205 

Pro Gin His Thr Pro Pro Thr Val Phe Ala Asn Trp Thr Ala Pro Ala 
210 215 220 

Asp Glu Ala Ala Met Gin His Tyr Gly Phe Pro Asp Pro Asp Ala Tyr 
225 230 235 240 

Phe Asp His Ala Thr He Ala Gly Lys His His Thr Leu He Thr Arg 
245 250 255 



<210> 189 
<211> 1059 
<212> DNA 
<213> Corynebact 

<220> 

<221> CDS 

<222> (101) . . (1036) 

<223> RXA02590 

<400> 189 

gccccaaagg cttaaagtaa tgggcatgcc cactccttct tcgaccaaaa gctacgctgc 60 

ggtcttacct ccacctggcc cctcgtgggc tggttccctc atg ggc ate tea ttg 115 

Met Gly He Ser Leu 



ttg tea tea ctg ttg aaa ate cat ggt ttt cca gtc gtc gca gat ttc 163 
Leu Ser Ser Leu Leu Lys He His Gly Phe Pro Val Val Ala Asp Phe 



ttc ttc gcg tta get gtt gtg gtg gca att gtc att att ggc ggt tgg 211 
Phe Phe Ala Leu Ala Val Val Val Ala He Val He He Gly Gly Trp 



eta ate tac cgc tct cct tea ttc aaa act gaa gtc atg ccg gca tgg 



259 
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Leu lie Tyr Arg Ser Pro Ser Phe Lys Thr Glu Val Met Pro Ala Trp 



gca atg ctg tec atg ggt ttg ate gca ttg gga act gca age ccc gta 
Ala Met Leu Ser Met Gly Leu lie Ala Leu Gly Thr Ala Ser Pro Val 



gtt ttg ggt gat gat ctg tgg gga ttt atg ttt gtg tgc tgg tct att 355 

Val Leu Gly Asp Asp Leu Trp Gly Phe Met Phe Val Cys Trp Ser lie 

70 75 80 85 

ggc aca gec gtg gga ctt gtt gec tat tec tta tat ata acg gec att 403 

Gly Thr Ala Val Gly Leu Val Ala Tyr Ser Leu Tyr He Thr Ala He 

90 95 100 

ttg cga tct aag gcg ggc aca cca act ttt gcg tgg ggt ctt cct ctt 451 

Leu Arg Ser Lys Ala Gly Thr Pro Thr Phe Ala Trp Gly Leu Pro Leu 

105 110 115 

gtc acg ccg atg gtt get tec ace teg gca gca caa etc cat gag cac 499 

Val Thr Pro Met Val Ala Ser Thr Ser Ala Ala Gin Leu His Glu His 

120 125 130 

ttt gaa ctt ccg gcg atg ctg tgg gtt tct ttc ggg etc ttc ctt tta 547 

Phe Glu Leu Pro Ala Met Leu Trp Val Ser Phe Gly Leu Phe Leu Leu 

135 140 145 

act ttg gcg tct gca cca gca gtt ttt acc cga gtg tat ttc tac tat 595 

Thr Leu Ala Ser Ala Pro Ala Val Phe Thr Arg Val Tyr Phe Tyr Tyr 

150 155 160 165 

ttc ggc ccc aag gcg cag ggc ate cca ctg atg gca aca cca aca tea 643 

Phe Gly Pro Lys Ala Gin Gly He Pro Leu Met Ala Thr Pro Thr Ser 

170 175 180 

tgg att cct ttg ggt atg gtg ggc caa tec act gca gca get cag etc 691 

Trp He Pro Leu Gly Met Val Gly Gin Ser Thr Ala Ala Ala Gin Leu 

185 190 195 

ate ggt gcg tec ttt gga tec aag aca gca ate aca atg ggc att att 739 

He Gly Ala Ser Phe Gly Ser Lys Thr Ala He Thr Met Gly He He 

200 205 210 

tac ggc ate ate atg gga att ttt acg att cct ctg gga gec ate get 787 

Tyr Gly He He Met Gly He Phe Thr He Pro Leu Gly Ala He Ala 

215 220 225 

cac ttt gtg ttc tac aga get gtt ttc aaa ggg gcg aca tac age ccc 835 

His Phe Val Phe Tyr Arg Ala Val Phe Lys Gly Ala Thr Tyr Ser Pro 

230 235 240 245 

aca tgg tgg gee agt acc ttc cca gtt ggc act ttg agt ttg ggt gcg 883 

Thr Trp Trp Ala Ser Thr Phe Pro Val Gly Thr Leu Ser Leu Gly Ala 

250 255 260 

cat ttt tta tea cag age acc gga gtg gag tgg ttt aac tac ttc age 931 

His Phe Leu Ser Gin Ser Thr Gly Val Glu Trp Phe Asn Tyr Phe Ser 

265 270 275 

ctg tac ttg att get tta atg etc ttt cat gtc ate gtg tec acc ate 979 

Leu Tyr Leu He Ala Leu Met Leu Phe His Val He Val Ser Thr He 
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gcc ggt acg att gca gta atg aga aga ate gtc gga aag ctt aaa tct 1027 
Ala Gly Thr He Ala Val Met Arg Arg He Val Gly Lys Leu Lys Ser 
295 300 305 

caa ctg gec taaattgcag cgagaggtct aaa 1059 

Gin Leu Ala 

310 



<210> 190 
<211> 312 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 190 

Met Gly He Ser Leu Leu Ser Ser Leu Leu Lys He His Gly Phe Pro 
15 10 15 

Val Val Ala Asp Phe Phe Phe Ala Leu Ala Val Val Val Ala He Val 
20 25 30 

He He Gly Gly Trp Leu He Tyr Arg Ser Pro Ser Phe Lys Thr Glu 



Val Met Pro Ala Trp Ala Met Leu Ser Met Gly Leu He Ala Leu Gly 

50 55 60 

Thr Ala Ser Pro Val Val Leu Gly Asp Asp Leu Trp Gly Phe Met Phe 

65 70 75 80 

Val Cys Trp Ser He Gly Thr Ala Val Gly Leu Val Ala Tyr Ser Leu 



Tyr He Thr Ala He Leu Arg Ser Lys Ala Gly Thr Pro Thr Phe Ala 
100 105 110 

Trp Gly Leu Pro Leu Val Thr Pro Met Val Ala Ser Thr Ser Ala Ala 
115 120 125 

Gin Leu His Glu His Phe Glu Leu Pro Ala Met Leu Trp Val Ser Phe 
130 135 140 

Gly Leu Phe Leu Leu Thr Leu Ala Ser Ala Pro Ala Val Phe Thr Arg 
145 150 155 160 

Val Tyr Phe Tyr Tyr Phe Gly Pro Lys Ala Gin Gly He Pro Leu Met 
165 170 175 

Ala Thr Pro Thr Ser Trp He Pro Leu Gly Met Val Gly Gin Ser Thr 
180 185 190 

Ala Ala Ala Gin Leu He Gly Ala Ser Phe Gly Ser Lys Thr Ala He 
195 200 205 

Thr Met Gly He He Tyr Gly He He Met Gly He Phe Thr He Pro 
210 215 220 

Leu Gly Ala He Ala His Phe Val Phe Tyr Arg Ala Val Phe Lys Gly 
225 230 235 240 
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Ala Thr Tyr Ser Pro Thr Trp Trp Ala Ser Thr Phe Pro Val Gly Thr 
245 250 255 

Leu Ser Leu Gly Ala His Phe Leu Ser Gin Ser Thr Gly Val Glu Trp 
260 265 270 

Phe Asn Tyr Phe Ser Leu Tyr Leu lie Ala Leu Met Leu Phe His Val 
275 280 285 

lie Val Ser Thr lie Ala Gly Thr lie Ala Val Met Arg Arg lie Val 
290 295 300 

Gly Lys Leu Lys Ser Gin Leu Ala 
305 310 



<210> 191 
<211> 1017 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (994) 

<223> RXA00016 



<400> 191 

ctgaacggat ccgccaactt gaaaaggaaa atgcactcct ccgcgaagag cgtgacatcc 60 

tgcggaaagc ggccaaatat ttcgcggaag agacgaactg gtg ate cgc ttc cga 11 

Val lie Arg Phe Arg 
1 5 



ttc gtt gat gac get cga aag acc tac teg gtt aag egg ata tgt gac 163 
Phe Val Asp Asp Ala Arg Lys Thr Tyr Ser Val Lys Arg lie Cys Asp 
10 15 20 



gtg ttg aag etc aat cgt tec tea tat tac aaa tgg aaa age acc gee 211 
Val Leu Lys Leu Asn Arg Ser Ser Tyr Tyr Lys Trp Lys Ser Thr Ala 
25 30 35 



ttc acg cgt gaa aaa cgc ctg etc age gac get att ctt ggg gtc cag 259 
Phe Thr Arg Glu Lys Arg Leu Leu Ser Asp Ala lie Leu Gly Val Gin 
40 45 50 



gtc aag act gta ttc acc act cac agt ggc tgt tat ggg gee aaa cga 307 
Val Lys Thr Val Phe Thr Thr His Ser Gly Cys Tyr Gly Ala Lys Arg 
55 60 65 



ate gcg get gaa etc aaa gac cag ate ggc cat gac ctt gcg aac cac 
lie Ala Ala Glu Leu Lys Asp Gin lie Gly His Asp Leu Ala Asn His 
70 75 80 85 



aag egg gtt gee egg ate atg cga teg ttg aag ctg ttc gga tac aca 403 
Lys Arg Val Ala Arg He Met Arg Ser Leu Lys Leu Phe Gly Tyr Thr 
90 95 100 



aag aaa cgc aag gtc acc acc acc gtg ccg gac aaa acc aag aca gtg 
Lys Lys Arg Lys Val Thr Thr Thr Val Pro Asp Lys Thr Lys Thr Val 
105 110 115 



451 
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ttc cct gac ctt gtc ggc egg aag ttc acc get gac aag ccg aac cag 499 

Phe Pro Asp Leu Val Gly Arg Lys Phe Thr Ala Asp Lys Pro Asn Gin 

120 125 130 

etc tat gtc ggg gat ate acc tat ctg cca att cag gat ggg teg aat 547 

Leu Tyr Val Gly Asp He Thr Tyr Leu Pro He Gin Asp Gly Ser Asn 

135 140 145 

atg tac ctg gec acg gtc att gac tgt tac tec cgc agg ttg gtg ggc 595 

Met Tyr Leu Ala Thr Val He Asp Cys Tyr Ser Arg Arg Leu Val Gly 

150 155 160 165 

ttt tct ate gca gat cac atg cgc acg age ttg gtc cag gac gcg ctg 643 

Phe Ser He Ala Asp His Met Arg Thr Ser Leu Val Gin Asp Ala Leu 

170 175 180 

etc atg get aaa gac cag cgt gga aac etc aaa ggt gcg att ttt cac 691 

Leu Met Ala Lys Asp Gin Arg Gly Asn Leu Lys Gly Ala He Phe His 

185 190 195 

tec gac cac ggc age gtt tac acg tct cat gcg ttt cag gag acg tgt 739 

Ser Asp His Gly Ser Val Tyr Thr Ser His Ala Phe Gin Glu Thr Cys 

200 205 210 

aag aaa eta ggg ate agg cag teg atg gga tea att ggc acc agt get 787 

Lys Lys Leu Gly He Arg Gin Ser Met Gly Ser He Gly Thr Ser Ala 

215 220 225 

gac aac get ttg gcg gag tct ttc aat gee gcg atg aag egg gaa gtc 835 

Asp Asn Ala Leu Ala Glu Ser Phe Asn Ala Ala Met Lys Arg Glu Val 

230 235 240 245 

ctg cag gat tec aag acc ttt gaa aat caa ttg tgc tgt cgc egg gac 883 

Leu Gin Asp Ser Lys Thr Phe Glu Asn Gin Leu Cys Cys Arg Arg Asp 

250 255 260 

gtc ttc cgc tgg tgt acc cgt tac aac acg gtt cgc egg cat tec tgg 931 

Val Phe Arg Trp Cys Thr Arg Tyr Asn Thr Val Arg Arg His Ser Trp 

265 270 275 

tgt aga tat ctg get ccg gtc gtg ttt gag gag cgc ggt cct get ate 979 

Cys Arg Tyr Leu Ala Pro Val Val Phe Glu Glu Arg Gly Pro Ala He 

280 285 290 

ctg aga tct get tec tgatcaaatc ctccgtgtcc acc 1017 
Leu Arg Ser Ala Ser 
295 



<210> 192 
<211> 298 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 192 

Val He Arg Phe Arg Phe Val Asp Asp Ala Arg Lys Thr Tyr Ser Val 
15 10 15 

Lys Arg He Cys Asp Val Leu Lys Leu Asn Arg Ser Ser Tyr Tyr Lys 
20 25 30 
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Trp Lys Ser Thr Ala Phe Thr Arg Glu Lys Arg Leu Leu Ser Asp Ala 
35 40 45 

He Leu Gly Val Gin Val Lys Thr Val Phe Thr Thr His Ser Gly Cys 
50 55 60 

Tyr Gly Ala Lys Arg He Ala Ala Glu Leu Lys Asp Gin He Gly His 



Asp Leu Ala Asn His Lys Arg Val Ala Arg He Met Arg Ser Leu Lys 
85 90 95 

Leu Phe Gly Tyr Thr Lys Lys Arg Lys Val Thr Thr Thr Val Pro Asp 
100 105 110 

Lys Thr Lys Thr Val Phe Pro Asp Leu Val Gly Arg Lys Phe Thr Ala 
115 120 125 

Asp Lys Pro Asn Gin Leu Tyr Val Gly Asp He Thr Tyr Leu Pro He 
130 135 140 

Gin Asp Gly Ser Asn Met Tyr Leu Ala Thr Val He Asp Cys Tyr Ser 
145 150 155 160 

Arg Arg Leu Val Gly Phe Ser He Ala Asp His Met Arg Thr Ser Leu 
165 170 175 

Val Gin Asp Ala Leu Leu Met Ala Lys Asp Gin Arg Gly Asn Leu Lys 
180 185 190 

Gly Ala He Phe His Ser Asp His Gly Ser Val Tyr Thr Ser His Ala 
195 200 205 

Phe Gin Glu Thr Cys Lys Lys Leu Gly He Arg Gin Ser Met Gly Ser 
210 215 220 

He Gly Thr Ser Ala Asp Asn Ala Leu Ala Glu Ser Phe Asn Ala Ala 
225 230 235 240 

Met Lys Arg Glu Val Leu Gin Asp Ser Lys Thr Phe Glu Asn Gin Leu 
245 250 255 

Cys Cys Arg Arg Asp Val Phe Arg Trp Cys Thr Arg Tyr Asn Thr Val 
260 265 270 

Arg Arg His Ser Trp Cys Arg Tyr Leu Ala Pro Val Val Phe Glu Glu 
275 280 285 



Arg Gly Pro Ala He Leu Arg Ser Ala Ser 
290 295 



<210> 193 
<211> 573 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (550) 



BGI-127CP 



-266- 



<223> RXA00265 



<400> 193 

tgggctcacc aggcttccag cacccgagct tcccaacgct gctatcaagg cacgtaaaaa 60 

cccagcacca actgcacgac cagaaacgag aattgattaa atg cgc tec get cac 11! 

Met Arg Ser Ala His 
1 5 



ggc cca tac att gat aag ttc ttc ccc gag cca tac aag aac atg etc 163 
Gly Pro Tyr He Asp Lys Phe Phe Pro Glu Pro Tyr Lys Asn Met Leu 
10 15 20 



gag etc acc aag act ctg cga aag ate tac ccg gac gtt gat ctg cct 
Glu Leu Thr Lys Thr Leu Arg Lys He Tyr Pro Asp Val Asp Leu Pro 



acc tea ttg att gag ctg gtc aat gtc cgc gtt tct caa ate aac gga 259 
Thr Ser Leu He Glu Leu Val Asn Val Arg Val Ser Gin He Asn Gly 
40 45 50 



tgt ggc acc tgc tta agt tta cat gtt ccc get get cgc cgt gee ggc 
Cys Gly Thr Cys Leu Ser Leu His Val Pro Ala Ala Arg Arg Ala Gly 
55 60 65 



gtt cca gag aag aaa etc gat get ctg gca gcg tgg caa atg gtg gat 
Val Pro Glu Lys Lys Leu Asp Ala Leu Ala Ala Trp Gin Met Val Asp 
70 75 80 85 



gaa ttc acc gtg gag gaa aag gca gca eta cag eta gca gaa tec tta 403 
Glu Phe Thr Val Glu Glu Lys Ala Ala Leu Gin Leu Ala Glu Ser Leu 
90 95 100 



acc ttg ctg gaa tec cgc gaa ggt cac ctg get gca cgc aca gec tgc 451 
Thr Leu Leu Glu Ser Arg Glu Gly His Leu Ala Ala Arg Thr Ala Cys 
105 110 115 



agt gtg ttt gec gaa gag cag gta get gec ctg gaa tgg get ate att 499 
Ser Val Phe Ala Glu Glu Gin Val Ala Ala Leu Glu Trp Ala He He 
120 125 130 



gcg ate aat get ttc aac cgc att tct att gee agt ggg cac cca ctg 
Ala He Asn Ala Phe Asn Arg He Ser He Ala Ser Gly His Pro Leu 
135 140 145 



etc tagtaatcag gcagcaaaaa act 

Leu 

150 



<210> 194 
<211> 150 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 194 

Met Arg Ser Ala His Gly Pro Tyr He Asp Lys Phe Phe Pro Glu Pro 
15 10 15 

Tyr Lys Asn Met Leu Glu Leu Thr Lys Thr Leu Arg Lys He Tyr Pro 
20 25 30 
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Asp Val Asp Leu Pro Thr Ser Leu 

35 40 

Ser Gin lie Asn Gly Cys Gly Thr 

50 55 

Ala Arg Arg Ala Gly Val Pro Glu 

65 70 



Trp Gin Met Val Asp Glu Phe Thr 
85 



Leu Ala Glu Ser Leu Thr Leu Leu 

100 



Ala Arg Thr Ala Cys Ser Val Phe 
115 120 



Glu Trp Ala He He Ala He Asn 
130 135 



Ser Gly His Pro Leu Leu 
145 150 



He Glu Leu Val Asn Val Arg Val 
45 

Cys Leu Ser Leu His Val Pro Ala 
60 

Lys Lys Leu Asp Ala Leu Ala Ala 

75 80 

Val Glu Glu Lys Ala Ala Leu Gin 
90 95 

Glu Ser Arg Glu Gly His Leu Ala 
105 110 

Ala Glu Glu Gin Val Ala Ala Leu 
125 

Ala Phe Asn Arg lie Ser He Ala 
140 



<210> 195 
<211> 381 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (358) 

<223> RXA00938 

<400> 195 

atgatctacc gctgggtcca gaaatacgcc cctgagctgg acaagcaaac acggtggtac 60 

cggcaggtgc ctgactggca ggccagttcc tggcgggtgg atg aga cct ata tec 115 

Met Arg Pro He Ser 



ggg teg gcg gca ggt ggt get acc tct gat ctg gcg ate acc gee ggt 
Gly Ser Ala Ala Gly Gly Ala Thr Ser Asp Leu Ala He Thr Ala Gly 



ggc cag acc ctg gac ttt tac etc tct ccg aag egg aac gtg gee gca 211 
Gly Gin Thr Leu Asp Phe Tyr Leu Ser Pro Lys Arg Asn Val Ala Ala 
25 30 35 

gcg aag cgt ttc ctg gec aag gee etc aga tec aat gcg tea gec ggg 259 
Ala Lys Arg Phe Leu Ala Lys Ala Leu Arg Ser Asn Ala Ser Ala Gly 



tat ccc aga gtg ate aac acc gat aaa gca ccc tec eta gee agg gca 
Tyr Pro Arg Val lie Asn Thr Asp Lys Ala Pro Ser Leu Ala Arg Ala 



ate acc gag ttg aag tea gag gga ate tgc ccg cca aca gtg gaa cac 355 
He Thr Glu Leu Lys Ser Glu Gly lie Cys Pro Pro Thr Val Glu His 
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cgg taggtgaaat acctcaacaa cat 
Arg 



<210> 196 
<211> 86 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 196 

Met Arg Pro lie Ser Gly Ser Ala Ala Gly Gly Ala Thr Ser Asp Leu 
15 10 15 

Ala He Thr Ala Gly Gly Gin Thr Leu Asp Phe Tyr Leu Ser Pro Lys 
20 25 30 

Arg Asn Val Ala Ala Ala Lys Arg Phe Leu Ala Lys Ala Leu Arg Ser 
35 40 45 

Asn Ala Ser Ala Gly Tyr Pro Arg Val He Asn Thr Asp Lys Ala Pro 



Ser Leu Ala Arg Ala He Thr Glu Leu Lys Ser Glu Gly He Cys Pro 

65 70 75 80 

Pro Thr Val Glu His Arg 
85 



<210> 197 
<211> 339 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (316) 

<223> RXA01264 

<400> 197 

atcaagacat gattgcggcg tatgggaatc cgtagaaatc agaggaaaag aagctgatga 60 

gaaggggatc aacagcctgc gcaaaggcct accagcgaga atg gac gag ctt gcc 115 

Met Asp Glu Leu Ala 
1 5 

caa ctg ggg cac acc ttg tgg cgt egg cgt aag aac gtg ttg gcg tec 163 
Gin Leu Gly His Thr Leu Trp Arg Arg Arg Lys Asn Val Leu Ala Ser 



ttc aat ate ggt gca tec aac gga cct gtc gag gcc ate aac ggc aga 
Phe Asn He Gly Ala Ser Asn Gly Pro Val Glu Ala He Asn Gly Arg 



ctt gag cac ctg cgc ggg ate acc ttg ggg ttc agg aac etc aac cac 
Leu Glu His Leu Arg Gly He Thr Leu Gly Phe Arg Asn Leu Asn His 
40 45 50 



259 
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tac ate ttg egg tgc ttg ate caa gee gga caa ctg cag agg aag ate 307 
Tyr lie Leu Arg Cys Leu lie Gin Ala Gly Gin Leu Gin Arg Lys lie 
55 60 65 

aat gta ere taaatccgaa gagttggcaa aga 339 
Asn Val Leu 
70 



<210> 198 
<211> 72 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 198 

Met Asp Glu Leu Ala Gin Leu Gly I 
1 5 

Asn Val Leu Ala Ser Phe Asn lie C 
20 

Ala lie Asn Gly Arg Leu Glu His I 

35 40 

Arg Asn Leu Asn His Tyr lie 
50 55 

Leu Gin Arg Lys lie Asn Val Leu 
65 70 



His Thr Leu Trp Arg Arg Arg Lys 
10 15 

Gly Ala Ser Asn Gly Pro Val Glu 
25 30 

Leu Arg Gly lie Thr Leu Gly Phe 
45 



Leu Arg Cys Leu lie Gin Ala Gly Gin 
60 



<210> 199 
<211> 273 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (250) 

<223> RXA01265 

<400> 199 

tacgaggaag atcttccaca aatcctgtac tgcgcggatg actgatccaa gttcaaccac 60 

eggggcactg ctagatcttg cagegcttgg tgattgaegg atg agt gtg tct gec 115 

Met Ser Val Ser Ala 



acg get aaa gca ctg aag ate ggc tgg gaa eta gtc aac cag gtt gca 

Thr Ala Lys Ala Leu Lys lie Gly Trp Glu Leu Val Asn Gin Val Ala 

10 15 20 

etc gat get tgc cga cag etc att tac aac gac ccg cgc cac ctt gaa 

Leu Asp Ala Cys Arg Gin Leu lie Tyr Asn Asp Pro Arg His Leu Glu 



gtc gat gaa cat gta tgg aag tat act cga aag cca ggt tagcegtega 
Val Asp Glu His Val Trp Lys Tyr Thr Arg Lys Pro Gly 



acctggtgac cat 
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<210> 200 
<211> 50 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 200 

Met Ser Val Ser Ala Thr Ala Lys Ala Leu Lys He Gly Trp Glu Leu 
15 10 15 

Val Asn Gin Val Ala Leu Asp Ala Cys Arg Gin Leu He Tyr Asn Asp 
20 25 30 

Pro Arg His Leu Glu Val Asp Glu His Val Trp Lys Tyr Thr Arg Lys 
35 40 45 

Pro Gly 
50 



<210> 201 
<211> 267 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (244 ) 

<223> RXA01327 

<400> 201 

gaaatccaaa tatcctctac gaacgcaatg gtcacacagt tttcaaactc gaaatcgcct 60 

tattcgacaa catcgattgt aacgcctcga catcgaccgt atg agt ate gca gca 115 

Met Ser lie Ala Ala 



acc gcg aaa gec etc ggt eta ggc tgg gat etc ace tgc caa eta gee 
Thr Ala Lys Ala Leu Gly Leu Gly Trp Asp Leu Thr Cys Gin Leu Ala 



eta gat atg tgc cac gaa etc ate tac tac gac ccc acc cac eta gaa 211 
Leu Asp Met Cys His Glu Leu lie Tyr Tyr Asp Pro Thr His Leu Glu 
25 30 35 

att gtg cac gtt att ggc gtc gat gag cac aaa tgatctcata accgattaaa 264 
He Val His Val He Gly Val Asp Glu His Lys 



<210> 202 
<211> 48 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 202 

Met Ser He Ala Ala Thr Ala Lys Ala Leu Gly Leu Gly Trp Asp Leu 
15 10 15 
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Thr Cys Gin Leu Ala Leu Asp Met Cys His Glu Leu lie Tyr Tyr Asp 



Pro Thr His Leu Glu He Val His Val He Gly Val Asp Glu His Lys 
35 40 45 



<210> 203 
<211> 498 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (475) 

<223> RXA01328 

<400> 203 

cacaaatgat ctcataaccg attaaaacat ggtgatggct atgtcaccgt cattgttaat 

atgaccagcc ttccaccgcg atgccacgtc cccagcgagg ttg ctt gat gta gtc 

Leu Leu Asp Val Val 



gaa ggc cgc agt get gat gcg ttg egg gcg tgg ctt gca cgc cga age 
Glu Gly Arg Ser Ala Asp Ala Leu Arg Ala Trp Leu Ala Arg Arg Ser 



cca gca ttt cga cac caa gta cgc att gta act atg gat gga ttc caa 
Pro Ala Phe Arg His Gin Val Arg He Val Thr Met Asp Gly Phe Gin 



ggc tat gec aca acc age aaa caa ctt ctg ccc gec gca cgc cga gtc 
Gly Tyr Ala Thr Thr Ser Lys Gin Leu Leu Pro Ala Ala Arg Arg Val 



atg gat cct ttc cac gtg gta etc etc gee ggc gat aaa etc acc cga 
Met Asp Pro Phe His Val Val Leu Leu Ala Gly Asp Lys Leu Thr Arg 



tgc cga caa cgt ttg cag cag gaa aaa tac cac egg egg ggt ttg cat 
Cys Arg Gin Arg Leu Gin Gin Glu Lys Tyr His Arg Arg Gly Leu His 



gat gac ccg ttg tat aag aac egg aaa acc ttg ctg acc acg caa aaa 

Asp Asp Pro Leu Tyr Lys Asn Arg Lys Thr Leu Leu Thr Thr Gin Lys 

90 95 100 

tgg ttg agt aag aaa aag caa age gtc ttg atg agt tgt tta get ttg 

Trp Leu Ser Lys Lys Lys Gin Ser Val Leu Met Ser Cys Leu Ala Leu 

105 110 115 

ata aag act acg egg cac tgc aac tgatgtggca ggcgtatcaa ggc 

He Lys Thr Thr Arg His Cys Asn 

120 125 
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<210> 204 
<211> 125 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 204 

Leu Leu Asp Val Val Glu Gly Arg Ser Ala Asp Ala Leu Arg Ala Trp 
15 10 15 

Leu Ala Arg Arg Ser Pro Ala Phe Arg His Gin Val Arg He Val Thr 
20 25 30 

Met Asp Gly Phe Gin Gly Tyr Ala Thr Thr Ser Lys Gin Leu Leu Pro 
35 40 45 

Ala Ala Arg Arg Val Met Asp Pro Phe His Val Val Leu Leu Ala Gly 
50 55 60 

Asp Lys Leu Thr Arg Cys Arg Gin Arg Leu Gin Gin Glu Lys Tyr His 
65 70 75 80 

Arg Arg Gly Leu His Asp Asp Pro Leu Tyr Lys Asn Arg Lys Thr Leu 
85 90 95 

Leu Thr Thr Gin Lys Trp Leu Ser Lys Lys Lys Gin Ser Val Leu Met 
100 105 110 

Ser Cys Leu Ala Leu lie Lys Thr Thr Arg His Cys Asn 
115 120 125 



<210> 205 
<211> 414 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (391) 

<223> RXA01329 

<400> 205 

aaaagcaaag cgtcttgatg agttgtttag ctttgataaa gactacgcgg cactgcaact 60 

gatgtggcag gcgtatcaag gcattattga ctgatacaac atg gcc gat aaa cgc 115 

Met Ala Asp Lys Arg 



cgc gca aag acc atg atg cgc gag att gtt gac cag atg egg eta ctg 
Arg Ala Lys Thr Met Met Arg Glu He Val Asp Gin Met Arg Leu Leu 



aaa gga caa gcg aat cga gaa ctt gca caa eta ggc cgc age eta cac 
Lys Gly Gin Ala Asn Arg Glu Leu Ala Gin Leu Gly Arg Ser Leu His 



aaa cgc etc ggt gac ate ctg gcg tat ttc gat gtc gga ate tct aac 
Lys Arg Leu Gly Asp He Leu Ala Tyr Phe Asp Val Gly He Ser Asn 



gga ccc gta gaa gca ate aac gga cga etc gaa cac etc cgc gga ate 
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Gly Pro Val Glu Ala He Asn Gly Arg Leu Glu His Leu Arg Gly He 

55 60 65 

gcc eta gga ttt cgc aac etc aac cac tac ate ctg cac tgt etc ate 

Ala Leu Gly Phe Arg Asn Leu Asn His Tyr He Leu His Cys Leu He 

70 75 80 85 

cac tec gga caa etc acc cac aaa ate aac gca etc taaaaccgga 

His Ser Gly Gin Leu Thr His Lys He Asn Ala Leu 



agageccgat tgc 



<210> 206 
<211> 97 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 206 

Met Ala Asp Lys Arg Arg Ala Lys Thr Met Met Arg Glu He Val Asp 
1 5 10 15 

Gin Met Arg Leu Leu Lys Gly Gin Ala Asn Arg Glu Leu Ala Gin Leu 
20 25 30 

Gly Arg Ser Leu His Lys Arg Leu Gly Asp He Leu Ala Tyr Phe Asp 
35 40 45 

Val Gly He Ser Asn Gly Pro Val Glu Ala He Asn Gly Arg Leu Glu 
50 55 60 

His Leu Arg Gly He Ala Leu Gly Phe Arg Asn Leu Asn His Tyr He 
65 70 75 80 

Leu His Cys Leu He His Ser Gly Gin Leu Thr His Lys He Asn Ala 



<210> 207 
<211> 954 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (931) 

<223> RXA01443 

<400> 207 

gaaagctget aaatatttcc eggcaagaga caaactggtg agctgcttcc ggtttgttga 60 

egaegtgega aaaacctatc cggttaagcg gttatgcgaa gtg ttg aaa ate aac 115 

Val Leu Lys He Asn 
1 5 

cgc tec teg tac tac aaa tgg aaa aag act gcc ccg acc agg age aac 163 
Arg Ser Ser Tyr Tyr Lys Trp Lys Lys Thr Ala Pro Thr Arg Ser Asn 
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cgc ctg etc age gac gca gtc tta gga gcg aag ate aag tec ate ttc 211 
Arg Leu Leu Ser Asp Ala Val Leu Gly Ala Lys He Lys Ser He Phe 
25 30 35 

acg aaa gaa cgc ggc tgc tac ggc tea aaa cgc ate acg get gag etc 259 
Thr Lys Glu Arg Gly Cys Tyr Gly Ser Lys Arg lie Thr Ala Glu Leu 
40 45 50 

aac gat gat cct ggc age act ccg gtt aac cat aaa cga gtc gec egg 307 
Asn Asp Asp Pro Gly Ser Thr Pro Val Asn His Lys Arg Val Ala Arg 
55 60 65 

ate atg gca tea tta aag ctg ttt ggt ttc acg aag aaa cgc agg gtc 355 
He Met Ala Ser Leu Lys Leu Phe Gly Phe Thr Lys Lys Arg Arg Val 
7 0 75 80 85 

ate acg acc gtg tct gat aaa aag aag cct gtc ttc cct gac ctg gtc 403 
He Thr Thr Val Ser Asp Lys Lys Lys Pro Val Phe Pro Asp Leu Val 
90 95 100 

aaa cgt cat ttt aac gca eta gca gca aat gaa gtt tac gtc ggg gat 451 
Lys Arg His Phe Asn Ala Leu Ala Ala Asn Glu Val Tyr Val Gly Asp 
105 110 115 

att act tac eta ccg ate gca gat ggc acg aac atg tat ctg get acg 499 
He Thr Tyr Leu Pro He Ala Asp Gly Thr Asn Met Tyr Leu Ala Thr 
120 125 130 

gtc att gat tgc tat tec cgt agg ctg gtg ggt ttt gcg att gcg gat 547 
Val He Asp Cys Tyr Ser Arg Arg Leu Val Gly Phe Ala He Ala Asp 
135 140 145 

cat atg cgc acg tea ttg gtg cag gag gca ttg ctg atg gcg aag agt 595 
His Met Arg Thr Ser Leu Val Gin Glu Ala Leu Leu Met Ala Lys Ser 
150 155 160 165 

cag cga ggc age ctg aag ggt gcg gtg ttt cat teg gat cac ggc agt 643 
Gin Arg Gly Ser Leu Lys Gly Ala Val Phe His Ser Asp His Gly Ser 
170 175 180 

gtg tac acc teg cag gcg ttt cag gac act tgt aaa aag ttg ggt gtt 691 
Val Tyr Thr Ser Gin Ala Phe Gin Asp Thr Cys Lys Lys Leu Gly Val 
185 190 195 

cgt cag teg atg ggt get gtt ggt acc agt gcg gat aat teg ctg gcg 739 
Arg Gin Ser Met Gly Ala Val Gly Thr Ser Ala Asp Asn Ser Leu Ala 
200 205 210 

gag teg ttt aat gee gee etc aag cga gag gtg ctg cag gat tec aag 787 
Glu Ser Phe Asn Ala Ala Leu Lys Arg Glu Val Leu Gin Asp Ser Lys 
215 220 225 

acg ttt gee aat cag ttg gtg tgc cgc egg gag gta ttt cgc tgg tgt 835 
Thr Phe Ala Asn Gin Leu Val Cys Arg Arg Glu Val Phe Arg Trp Cys 
230 235 240 245 

acc agg tac age aca aat cgc agg cat tct tgg tgt ggc tat gtg gtg 883 
Thr Arg Tyr Ser Thr Asn Arg Arg His Ser Trp Cys Gly Tyr Val Val 
250 255 260 
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cct gcg gtg ttc gag agt aga aat tta get att ctg aaa tct gtt tec 931 

Pro Ala Val Phe Glu Ser Arg Asn Leu Ala lie Leu Lys Ser Val Ser 
265 270 275 

tgattaaatc gcctgtgttt cca 954 



<210> 208 
<211> 277 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 208 

Val Leu Lys lie Asn Arg Ser Ser Tyr Tyr Lys Trp Lys Lys Thr Ala 
15 10 15 

Pro Thr Arg Ser Asn Arg Leu Leu Ser Asp Ala Val Leu Gly Ala Lys 
20 25 30 

lie Lys Ser lie Phe Thr Lys Glu Arg Gly Cys Tyr Gly Ser Lys Arg 
35 40 45 

lie Thr Ala Glu Leu Asn Asp Asp Pro Gly Ser Thr Pro Val Asn His 
50 55 60 

Lys Arg Val Ala Arg lie Met Ala Ser Leu Lys Leu Phe Gly Phe Thr 
65 70 75 80 

Lys Lys Arg Arg Val He Thr Thr Val Ser Asp Lys Lys Lys Pro Val 
85 90 95 

Phe Pro Asp Leu Val Lys Arg His Phe Asn Ala Leu Ala Ala Asn Glu 
100 105 110 

Val Tyr Val Gly Asp He Thr Tyr Leu Pro He Ala Asp Gly Thr Asn 
115 120 125 

Met Tyr Leu Ala Thr Val He Asp Cys Tyr Ser Arg Arg Leu Val Gly 
130 135 140 

Phe Ala He Ala Asp His Met Arg Thr Ser Leu Val Gin Glu Ala Leu 
145 150 155 160 

Leu Met Ala Lys Ser Gin Arg Gly Ser Leu Lys Gly Ala Val Phe His 
165 170 175 

Ser Asp His Gly Ser Val Tyr Thr Ser Gin Ala Phe Gin Asp Thr Cys 
180 185 190 

Lys Lys Leu Gly Val Arg Gin Ser Met Gly Ala Val Gly Thr Ser Ala 
195 200 205 

Asp Asn Ser Leu Ala Glu Ser Phe Asn Ala Ala Leu Lys Arg Glu Val 
210 215 220 

Leu Gin Asp Ser Lys Thr Phe Ala Asn Gin Leu Val Cys Arg Arg Glu 
225 230 235 240 

Val Phe Arg Trp Cys Thr Arg Tyr Ser Thr Asn Arg Arg His Ser Trp 
245 250 255 
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Cys Gly Tyr Val Val Pro Ala Val Phe Glu Ser Arg Asn Leu Ala He 
260 265 270 

Leu Lys Ser Val Ser 
275 



<210> 209 
<211> 390 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (367) 

<223> RXA01444 

<400> 209 

ttttacccac cttccctgtt tgtcgttaaa gggacctggc ccctgtttgg tagacaccta 60 

acatcccaac attctgggat agaaaggtaa cctaccgatc atg cca acc aag acc 115 

Met Pro Thr Lys Thr 



tat tec gag gag ttc aaa cgc gac gec gtt get ttg tac gag aac tec 

Tyr Ser Glu Glu Phe Lys Arg Asp Ala Val Ala Leu Tyr Glu Asn Ser 

10 15 20 

gac ggg gee tea etc caa cag ate gec aac gat etc ggc ate aac cga 

Asp Gly Ala Ser Leu Gin Gin He Ala Asn Asp Leu Gly He Asn Arg 



gta acc ctg aaa aac tgg ate ate aaa tac gga tec aac cac aac gta 
Val Thr Leu Lys Asn Trp He He Lys Tyr Gly Ser Asn His Asn Val 



caa ggg aca acc cca tct gcg gca gtc tct gaa get gaa caa ate egg 
Gin Gly Thr Thr Pro Ser Ala Ala Val Ser Glu Ala Glu Gin He Arg 



cag ctg aag aag gaa aac gcg eta caa cgc gca aga acg cga cat cct 
Gin Leu Lys Lys Glu Asn Ala Leu Gin Arg Ala Arg Thr Arg His Pro 



gcg gaa age tgc taaatatttc ceggcaagag aca 
Ala Glu Ser Cys 



<210> 210 
<211> 89 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 210 

Met Pro Thr Lys Thr Tyr Ser Glu Glu Phe Lys Arg Asp Ala Val Ala 
15 10 15 

Leu Tyr Glu Asn Ser Asp Gly Ala Ser Leu Gin Gin He Ala Asn Asp 
20 25 30 
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Leu Gly lie Asn Arg Val Thr Leu Lys Asn Trp lie lie Lys Tyr Gly 
35 40 45 

Ser Asn His Asn Val Gin Gly Thr Thr Pro Ser Ala Ala Val Ser Glu 
50 55 60 

Ala Glu Gin He Arg Gin Leu Lys Lys Glu Asn Ala Leu Gin Arg Ala 
65 70 75 80 

Arg Thr Arg His Pro Ala Glu Ser Cys 
85 



<210> 211 
<211> 492 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (469) 

<223> RXA01648 

<400> 211 

ccaatgaagt ttacgtcggg gatattactt atctgccgat tgctgatggg tcgaatatgt 60 

atttgacgac ggtcattgat tgctattctt agcacggttg gtg ggt ttt gcc ttt 115 

Val Gly Phe Ala Phe 



gcg gat cat atg cgc acg tea ttg gtg cag gag gcg ttg atg atg gcg 
Ala Asp His Met Arg Thr Ser Leu Val Gin Glu Ala Leu Met Met Ala 



aag agt cag cga ggc agt eta cag ggt get gtt ttt cat teg gat cac 211 

Lys Ser Gin Arg Gly Ser Leu Gin Gly Ala Val Phe His Ser Asp His 

25 30 35 

ggc agt gtg tac acc teg cag gcg ttt cag gac act tgt aaa aag ttg 259 

Gly Ser Val Tyr Thr Ser Gin Ala Phe Gin Asp Thr Cys Lys Lys Leu 

40 45 50 

ggt gtt cgt cag teg atg ggt get gtt ggt acc agt gcg gat aat teg 307 

Gly Val Arg Gin Ser Met Gly Ala Val Gly Thr Ser Ala Asp Asn Ser 

55 60 65 

eta gcg gag teg ttt aat gcc gcg etc aag egg gaa gtg ctg cag gat 355 

Leu Ala Glu Ser Phe Asn Ala Ala Leu Lys Arg Glu Val Leu Gin Asp 

70 75 80 85 

tec aag acg ttt get aat cag ttg gtg tgc cgt egg gag gta ttt egg 403 

Ser Lys Thr Phe Ala Asn Gin Leu Val Cys Arg Arg Glu Val Phe Arg 

90 95 100 

tgg tgt gac eta gta caa cac ggt gcg cag aca ttc ttg gtg tgg eta 451 

Trp Cys Asp Leu Val Gin His Gly Ala Gin Thr Phe Leu Val Trp Leu 

105 110 115 



tgt ggc gcc tgc ggt gtt tgaggtccag ggttctgcta ttc 
Cys Gly Ala Cys Gly Val 



492 
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120 



<210> 212 
<211> 123 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 212 

Val Gly Phe Ala Phe Ala Asp His I 
1 5 



Met Arg Thr Ser Leu Val Gin Glu 
10 15 



Ala Leu Met Met Ala Lys Ser Gin Arg Gly Ser Leu Gin Gly Ala Val 
20 25 30 

Phe His Ser Asp His Gly Ser Val Tyr Thr Ser Gin Ala Phe Gin Asp 
35 40 45 

Thr Cys Lys Lys Leu Gly Val Arg Gin Ser Met Gly Ala Val Gly Thr 
50 55 60 

Ser Ala Asp Asn Ser Leu Ala Glu Ser Phe Asn Ala Ala Leu Lys Arg 
65 70 75 80 

Glu Val Leu Gin Asp Ser Lys Thr Phe Ala Asn Gin Leu Val Cys Arg 
85 90 95 

Arg Glu Val Phe Arg Trp Cys Asp Leu Val Gin His Gly Ala Gin Thr 
100 105 110 

Phe Leu Val Trp Leu Cys Gly Ala Cys Gly Val 
115 120 



<210> 213 
<211> 543 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (520) 

<223> RXA01649 

<400> 213 

ggctgctaaa tattttcccg gcaagaggca agacttatga cccgcttctg gtttgttgac 

gacgtgcgaa aaacctactg aagttaagcg gttatgcgaa gtg ttg aaa att aac 

Val Leu Lys lie Asn 



cgt tec teg tat tac aaa tgg aaa aag act get ctg acg agg aag aaa 163 
Arg Ser Ser Tyr Tyr Lys Trp Lys Lys Thr Ala Leu Thr Arg Lys Lys 



etc ctg etc age gac gca gtc ctg gga gcg aag ate aag tec ate ttc 
Leu Leu Leu Ser Asp Ala Val Leu Gly Ala Lys lie Lys Ser lie Phe 



act aaa gaa cgc ggc tgt tat ggt gcg aaa cgt att acg gee gag ctt 259 
Thr Lys Glu Arg Gly Cys Tyr Gly Ala Lys Arg He Thr Ala Glu Leu 
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aat gac ggg cca ggt aca aca act ccg gtt aac cac aag cga gtc get 307 
Asn Asp Gly Pro Gly Thr Thr Thr Pro Val Asn His Lys Arg Val Ala 
55 60 65 

cga gtg atg tct teg atg aag ctt gtt ggt ttt acg aag aaa cgc aag 355 
Arg Val Met Ser Ser Met Lys Leu Val Gly Phe Thr Lys Lys Arg Lys 
70 75 80 85 

gtc ate acc aca ate cca gca get gtc aag ccg gtg ttc ccg gac ttg 403 
Val lie Thr Thr lie Pro Ala Ala Val Lys Pro Val Phe Pro Asp Leu 
90 95 100 

gtg aag cgt caa ttc aac get ttg get gec aat gaa gtt tac gtc ggg 451 
Val Lys Arg Gin Phe Asn Ala Leu Ala Ala Asn Glu Val Tyr Val Gly 
105 110 115 

gat att act tat ctg ccg att get gat ggg teg aat atg tat ttg acg 499 
Asp He Thr Tyr Leu Pro He Ala Asp Gly Ser Asn Met Tyr Leu Thr 
120 125 130 

acg gtc att gat tgc tat tct tagcaeggtt ggtgggtttt gec 543 
Thr Val He Asp Cys Tyr Ser 
135 140 



<210> 214 
<211> 140 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 214 

Val Leu Lys He Asn Arg Ser Ser Tyr Tyr Lys Trp Lys Lys Thr Ala 



Leu Thr Arg Lys Lys Leu Leu Leu Ser Asp Ala Val Leu Gly Ala Lys 

20 25 30 

He Lys Ser He Phe Thr Lys Glu Arg Gly Cys Tyr Gly Ala Lys Arg 

35 40 45 

He Thr Ala Glu Leu Asn Asp Gly Pro Gly Thr Thr Thr Pro Val Asn 

50 55 60 

His Lys Arg Val Ala Arg Val Met Ser Ser Met Lys Leu Val Gly Phe 



Thr Lys Lys Arg Lys Val He Thr Thr He Pro Ala Ala Val Lys Pro 
85 90 95 

Val Phe Pro Asp Leu Val Lys Arg Gin Phe Asn Ala Leu Ala Ala Asn 
100 105 110 

Glu Val Tyr Val Gly Asp He Thr Tyr Leu Pro He Ala Asp Gly Ser 

115 120 125 



Asn Met Tyr Leu Thr Thr Val He Asp Cys Tyr Ser 
130 135 140 
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<210> 215 
<211> 237 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (214) 

<223> RXA01650 

<400> 215 

cagatcgcca acgatctcgg catcaaccga gtaaccctga aaaacttcga tcaataaata 60 

cggtgcgcat gcctcaacca acaccaaaga agcaacagca atg teg gaa get gaa 115 

Met Ser Glu Ala Glu 



caa ate aga cag eta aag aag gaa aac gca eta ctg cgt gaa gaa cgc 
Gin lie Arg Gin Leu Lys Lys Glu Asn Ala Leu Leu Arg Glu Glu Arg 



gac att ttg cgc aag get get aaa tat ttt ccc ggc aag agg caa gac 
Asp lie Leu Arg Lys Ala Ala Lys Tyr Phe Pro Gly Lys Arg Gin Asp 



tta tgacccgctt ctggtttgtt gac 
Leu 



<210> 216 
<211> 38 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 216 

Met Ser Glu Ala Glu Gin lie Arg Gin Leu Lys Lys Glu Asn Ala Leu 
15 10 15 

Leu Arg Glu Glu Arg Asp lie Leu Arg Lys Ala Ala Lys Tyr Phe Pro 
20 25 30 

Gly Lys Arg Gin Asp Leu 
35 



<210> 217 
<211> 258 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (235) 

<223> RXA01651 

<400> 217 

caatctctaa ggagaaagtt tatgacaaat aggacctgac ccctgtttgg tagacaccta 60 

acatcccaac attctgggac agaaaggtaa cctacctatc atg cca ace aag acc 115 

Met Pro Thr Lys Thr 
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tac tec gag gag ttc aaa cgc gac gec gtt get ttg tac gag aac tec 
Tyr Ser Glu Glu Phe Lys Arg Asp Ala Val Ala Leu Tyr Glu Asn Ser 



gat ggg gee tea etc caa cag ate gee aac gat etc ggc ate aac cga 
Asp Gly Ala Ser Leu Gin Gin lie Ala Asn Asp Leu Gly lie Asn Arg 
25 30 35 

gta acc ctg aaa aac ttc gat caa taaatacggt gcgcatgcct caa 
Val Thr Leu Lys Asn Phe Asp Gin 



163 



<210> 218 
<211> 45 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 218 

Met Pro Thr Lys Thr Tyr Ser Glu Glu Phe Lys Arg Asp Ala Val Ala 
15 10 15 

Leu Tyr Glu Asn Ser Asp Gly Ala Ser Leu Gin Gin lie Ala Asn Asp 
20 25 30 

Leu Gly lie Asn Arg Val Thr Leu Lys Asn Phe Asp Gin 
35 40 45 



<210> 219 
<211> 534 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (511) 

<223> RXN01680 

<400> 219 

aagagttcta cctcacctac ggggactggc ttaacgaacg cacctaccgc gctgatgtac 60 

cagcacatgc catcccgaaa catatccgcc ccaatcagaa atg gca ggt cac acc 115 

Met Ala Gly His Thr 



cac aaa acc cac egg act get tat aag cag ttg gaa gec ttg gee cgc 163 
His Lys Thr His Arg Thr Ala Tyr Lys Gin Leu Glu Ala Leu Ala Arg 



aat ggg cat ttg ttt acc tat att gat cca cca gca gag gtt gac ggg 
Asn Gly His Leu Phe Thr Tyr lie Asp Pro Pro Ala Glu Val Asp Gly 



gtg gtg aaa tea aca acg aac tgt ttg gaa ggt ggt ate aac get cag 
Val Val Lys Ser Thr Thr Asn Cys Leu Glu Gly Gly lie Asn Ala Gin 



att aaa gcg ttg gcg aga aac cat egg ggg atg ttt gat gaa cat caa 



307 
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Ile Lys Ala Leu Ala Arg Asn His Arg Gly Met Phe Asp Glu His Gin 



cgt ate gcg gtg gat tgg tgg tta ttg atg cat acg cag ttg cct ggc 
Arg lie Ala Val Asp Trp Trp Leu Leu Met His Thr Gin Leu Pro Gly 



gat ccg gtt gag ate gec agg caa caa aac tgg ggt caa gac gga etc 403 
Asp Pro Val Glu lie Ala Arg Gin Gin Asn Trp Gly Gin Asp Gly Leu 
90 95 100 

gec aac gtc ccc gac ttg ate caa caa gaa caa cca cac gac cac tac 451 
Ala Asn Val Pro Asp Leu lie Gin Gin Glu Gin Pro His Asp His Tyr 
105 110 115 

ggg cgc ccg gtt ace tat gac ace gga ate gat gec aca acg aca cgc 499 
Gly Arg Pro Val Thr Tyr Asp Thr Gly lie Asp Ala Thr Thr Thr Arg 
120 125 130 

cgt aaa age aag taaaaatccc ggcccaccaa caa 534 
Arg Lys Ser Lys 
135 



<210> 220 
<211> 137 
<212> PRT 

<213> Corynebacterium glutamicura 
<400> 220 

Met Ala Gly His Thr His Lys Thr His Arg Thr Ala Tyr Lys Gin Leu 



Glu Ala Leu Ala Arg Asn Gly His Leu Phe Thr Tyr lie Asp Pro Pro 

20 25 30 

Ala Glu Val Asp Gly Val Val Lys Ser Thr Thr Asn Cys Leu Glu Gly 

35 40 45 

Gly He Asn Ala Gin He Lys Ala Leu Ala Arg Asn His Arg Gly Met 



Phe Asp Glu His Gin Arg He Ala Val Asp Trp Trp Leu Leu Met His 
65 70 75 80 

Thr Gin Leu Pro Gly Asp Pro Val Glu He Ala Arg Gin Gin Asn Trp 
85 90 95 

Gly Gin Asp Gly Leu Ala Asn Val Pro Asp Leu He Gin Gin Glu Gin 
100 105 110 

Pro His Asp His Tyr Gly Arg Pro Val Thr Tyr Asp Thr Gly He Asp 
115 120 125 



Ala Thr Thr Thr Arg Arg Lys Ser Lys 
130 135 



<210> 221 
<211> 534 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (511) 

<223> FRXA01680 

<400> 221 

aagagtrcta cctcacctac ggggactggc ttaacgaacg cacctaccgc gctgatgtac 60 

cagcacatgc catcccgaaa catatccgcc ccaatcagaa atg gca ggt cac acc 115 

Met Ala Gly His Thr 



cac aaa acc cac egg act get tat aag cag ttg gaa gec ttg gec cgc 163 
His Lys Thr His Arg Thr Ala Tyr Lys Gin Leu Glu Ala Leu Ala Arg 



aat ggg cat ttg ttt acc tat att gat cca cca gca gag gtt gac ggg 
Asn Gly His Leu Phe Thr Tyr lie Asp Pro Pro Ala Glu Val Asp Gly 



gtg gtg aaa tea aca acg aac tgt ttg gaa ggt ggt ate aac get cag 
Val Val Lys Ser Thr Thr Asn Cys Leu Glu Gly Gly lie Asn Ala Gin 



att aaa gcg ttg gcg aga aac cat egg ggg atg ttt gat gaa cat caa 
lie Lys Ala Leu Ala Arg Asn His Arg Gly Met Phe Asp Glu His Gin 



cgt ate gcg gtg gat tgg tgg tta ttg atg cat acg cag ttg cct ggc 355 

Arg lie Ala Val Asp Trp Trp Leu Leu Met His Thr Gin Leu Pro Gly 

70 75 80 85 

gat ccg gat gag ate gec agg caa caa aac tgg ggt caa gac gga etc 403 

Asp Pro Asp Glu lie Ala Arg Gin Gin Asn Trp Gly Gin Asp Gly Leu 

90 95 100 

gec aac gtc ccc gac ttg ate caa caa gaa caa cca cac gac cac tac 451 

Ala Asn Val Pro Asp Leu lie Gin Gin Glu Gin Pro His Asp His Tyr 

105 110 115 

ggg cgc ccg gtt acc tat gac acc gga ate gat gec aca acg aca cgc 4 99 

Gly Arg Pro Val Thr Tyr Asp Thr Gly He Asp Ala Thr Thr Thr Arg 

120 125 130 



cgt aaa age aag taaaaatccc ggcccaccaa caa 
Arg Lys Ser Lys 
135 



<210> 222 
<211> 137 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 222 

Met Ala Gly His Thr His Lys Thr His Arg Thr Ala Tyr Lys Gin Leu 



Glu Ala Leu Ala Arg Asn Gly His Leu Phe Thr Tyr lie Asp Pro Pro 
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20 



Ala Glu Val Asp Gly Val Val Lys 
35 40 



Gly He Asn Ala Gin He Lys Ala 

50 55 



Phe Asp Glu His Gin Arg He Ala 
65 70 



Thr Gin Leu Pro Gly Asp Pro Asp 
85 



Gly Gin Asp Gly Leu Ala Asn Val 
100 



Pro His Asp His Tyr Gly Arg Pro 
115 120 



Ala Thr Thr Thr Arg Arg Lys Ser 
130 135 



25 30 

Ser Thr Thr Asn Cys Leu Glu Gly 
45 

Leu Ala Arg Asn His Arg Gly Met 
60 

Val Asp Trp Trp Leu Leu Met His 
75 80 

Glu He Ala Arg Gin Gin Asn Trp 
90 95 

Pro Asp Leu He Gin Gin Glu Gin 
105 110 

Val Thr Tyr Asp Thr Gly He Asp 
125 

Lys 



<210> 223 
<211> 705 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (682) 

<223> RXN01784 

<400> 223 

gggcatcttc tccggtcggc atttccctcg cgagatccat cctgtgggcg gtgcggtggt 60 

actgccgcta cggggtgagc tgacctaaga tctcgaagag atg atg act gaa cgt 115 

Met Met Thr Glu Arg 



ggt gtg cca gtc gat cac acc acc ate tac cgc tgg gtc cag aaa tac 

Gly Val Pro Val Asp His Thr Thr He Tyr Arg Trp Val Gin Lys Tyr 
10 15 20 

gec ctt gag ctg gat aag cag act cgc tgg tac egg cag gtt cct gac 

Ala Leu Glu Leu Asp Lys Gin Thr Arg Trp Tyr Arg Gin Val Pro Asp 



tgg cag gec agt tec tgg egg gtg gat gag acc tat ate egg gtc ggc 
Trp Gin Ala Ser Ser Trp Arg Val Asp Glu Thr Tyr He Arg Val Gly 



ggc acg tgg tgc tat etc tac egg get att acc gcg ggt ggg cag acc 307 
Gly Thr Trp Cys Tyr Leu Tyr Arg Ala He Thr Ala Gly Gly Gin Thr 



ctg gag ttt tat etc tea cca aaa egg aat gtg get gcg gee aag cgt 
Leu Glu Phe Tyr Leu Ser Pro Lys Arg Asn Val Ala Ala Ala Lys Arg 
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ttc ctg gcc aag acg ctg cga teg aat acg aca gec ggg tec ccg egg 403 

Phe Leu Ala Lys Thr Leu Arg Ser Asn Thr Thr Ala Gly Ser Pro Arg 

90 95 100 

gtc ate aac acc gac aag gca cca get ctg gcc aag gca ata tec gag 451 

Val lie Asn Thr Asp Lys Ala Pro Ala Leu Ala Lys Ala lie Ser Glu 

105 110 115 

ctg aag gcg gag gga ate tgc cct cag acg gtg gag cac egg cag gtg 499 

Leu Lys Ala Glu Gly lie Cys Pro Gin Thr Val Glu His Arg Gin Val 

120 125 130 

aaa tac etc aac aac gtt ate gag gga gat cat ggc cga ctt aaa aga 547 

Lys Tyr Leu Asn Asn Val lie Glu Gly Asp His Gly Arg Leu Lys Arg 

135 140 145 

ate ctg ggg ccg aag gga gcg ttc aaa aac cga att tec gcc tac egg 595 

lie Leu Gly Pro Lys Gly Ala Phe Lys Asn Arg lie Ser Ala Tyr Arg 

150 155 160 165 

acg ttg aaa ggg atg gaa gcg atg cat tea tta egg aaa ggc cag ggc 643 

Thr Leu Lys Gly Met Glu Ala Met His Ser Leu Arg Lys Gly Gin Gly 

170 175 180 

acg atg ttt gac etc acg ggc acc cga acc cag acg egg tgatcgtcag 692 

Thr Met Phe Asp Leu Thr Gly Thr Arg Thr Gin Thr Arg 

185 190 

ceggatatte gag 705 



<210> 224 
<211> 194 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 224 

Met Met Thr Glu Arg Gly Val Pro Val Asp His Thr Thr lie Tyr Arg 
15 10 15 

Trp Val Gin Lys Tyr Ala Leu Glu Leu Asp Lys Gin Thr Arg Trp Tyr 
20 25 30 

Arg Gin Val Pro Asp Trp Gin Ala Ser Ser Trp Arg Val Asp Glu Thr 
35 40 45 

Tyr He Arg Val Gly Gly Thr Trp Cys Tyr Leu Tyr Arg Ala He Thr 
50 55 60 

Ala Gly Gly Gin Thr Leu Glu Phe Tyr Leu Ser Pro Lys Arg Asn Val 
65 70 75 80 

Ala Ala Ala Lys Arg Phe Leu Ala Lys Thr Leu Arg Ser Asn Thr Thr 
85 90 95 

Ala Gly Ser Pro Arg Val He Asn Thr Asp Lys Ala Pro Ala Leu Ala 
100 105 110 



Lys Ala He Ser Glu Leu Lys Ala Glu Gly He Cys Pro Gin Thr Val 
115 120 125 
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Glu His Arg Gin Val Lys Tyr Leu Asn Asn Val lie Glu Gly Asp His 
130 135 140 

Gly Arg Leu Lys Arg lie Leu Gly Pro Lys Gly Ala Phe Lys Asn Arg 
145 150 155 160 

lie Ser Ala Tyr Arg Thr Leu Lys Gly Met Glu Ala Met His Ser Leu 
165 170 175 

Arg Lys Gly Gin Gly Thr Met Phe Asp Leu Thr Gly Thr Arg Thr Gin 
180 185 190 



<210> 225 
<211> 572 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (549) 
<223> FRXA01784 

<400> 225 

acc acc ate tac cgc tgg gtc cag aaa tac gec ctt gag ctg gat aag 
Thr Thr lie Tyr Arg Trp Val Gin Lys Tyr Ala Leu Glu Leu Asp Lys 



cag act cgc tgg tac egg cag gtt cct gac tgg cag gec agt tec tgg 
Gin Thr Arg Trp Tyr Arg Gin Val Pro Asp Trp Gin Ala Ser Ser Trp 



egg gtg gat gag acc tat ate egg gtc ggc ggc acg tgg tgc tat etc 
Arg Val Asp Glu Thr Tyr lie Arg Val Gly Gly Thr Trp Cys Tyr Leu 



tac egg get att acc gcg ggt ggg cag acc ctg gag ttt tat etc tea 
Tyr Arg Ala lie Thr Ala Gly Gly Gin Thr Leu Glu Phe Tyr Leu Ser 



cca aaa egg aat gtg get gcg gee aag cgt ttc ctg gee aag acg ctg 240 
Pro Lys Arg Asn Val Ala Ala Ala Lys Arg Phe Leu Ala Lys Thr Leu 



cga teg aat acg aca gee ggg tec ccg egg gtc ate aac acc gac aag 288 
Arg Ser Asn Thr Thr Ala Gly Ser Pro Arg Val lie Asn Thr Asp Lys 
85 90 95 

gca cca get ctg gee aag gca ata tec gag ctg aag gcg gag gga ate 336 
Ala Pro Ala Leu Ala Lys Ala lie Ser Glu Leu Lys Ala Glu Gly lie 
100 105 110 

tgc cct cag acg gtg gag cac egg cag gtg aaa tac etc aac aac gtt 384 
Cys Pro Gin Thr Val Glu His Arg Gin Val Lys Tyr Leu Asn Asn Val 
115 120 125 



ate gag gga gat cat ggc cga ctt aaa aga ate ctg ggg ccg aag gga 432 
lie Glu Gly Asp His Gly Arg Leu Lys Arg lie Leu Gly Pro Lys Gly 
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gcg ttc aaa aac cga att tec gec tac egg acg ttg aaa ggg atg gaa 480 

Ala Phe Lys Asn Arg lie Ser Ala Tyr Arg Thr Leu Lys Gly Met Glu 

145 150 155 160 

gcg atg cat tea tta egg aaa ggc cag ggc acg atg ttt gac etc acg 528 

Ala Met His Ser Leu Arg Lys Gly Gin Gly Thr Met Phe Asp Leu Thr 
165 170 175 

ggc ace cga acc cag acg egg tgatcgtcag ceggatatte gag 572 

Gly Thr Arg Thr Gin Thr Arg 
180 



<210> 226 
<211> 183 
<212> PRT 

<213> Corynebacterium glutaraicum 
<400> 226 

Thr Thr lie Tyr Arg Trp Val Gin Lys Tyr Ala Leu Glu Leu Asp Lys 



Gin Thr Arg Trp Tyr Arg Gin Val Pro Asp Trp Gin Ala Ser Ser Trp 

20 25 30 

Arg Val Asp Glu Thr Tyr lie Arg Val Gly Gly Thr Trp Cys Tyr Leu 

35 40 45 

Tyr Arg Ala He Thr Ala Gly Gly Gin Thr Leu Glu Phe Tyr Leu Ser 

50 55 60 

Pro Lys Arg Asn Val Ala Ala Ala Lys Arg Phe Leu Ala Lys Thr Leu 



Arg Ser Asn Thr Thr Ala Gly Ser Pro Arg Val He Asn Thr Asp Lys 
85 90 95 

Ala Pro Ala Leu Ala Lys Ala He Ser Glu Leu Lys Ala Glu Gly He 

100 105 110 

Cys Pro Gin Thr Val Glu His Arg Gin Val Lys Tyr Leu Asn Asn Val 
115 120 125 

He Glu Gly Asp His Gly Arg Leu Lys Arg lie Leu Gly Pro Lys Gly 
130 135 140 

Ala Phe Lys Asn Arg lie Ser Ala Tyr Arg Thr Leu Lys Gly Met Glu 

145 150 155 160 

Ala Met His Ser Leu Arg Lys Gly Gin Gly Thr Met Phe Asp Leu Thr 
165 170 175 



Gly Thr Arg Thr Gin Thr Arg 
180 



<210> 227 
<211> 1329 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1306) 

<223> RXA01862 

<400> 227 

tctcacagta atgtggatgc cagcacaagt atgtccgacc accccagcga tgaagcgtaa 60 

ataatccaac tccctactca tcgctaggag gcacagactc atg gcc tat gac ttc 115 

Met Ala Tyr Asp Phe 



gtc att gga atg gac gtc ggc aaa tac ttc cac cac gcc tgc gtc etc 
Val lie Gly Met Asp Val Gly Lys Tyr Phe His His Ala Cys Val Leu 



gat ccc cag ggc aga caa gtc eta tec aaa cgc ate aac caa cac gaa 
Asp Pro Gin Gly Arg Gin Val Leu Ser Lys Arg lie Asn Gin His Glu 



ggc teg eta cgc aag etc ttc gac aaa ttc ctg gcc aat gac gcc gag 
Gly Ser Leu Arg Lys Leu Phe Asp Lys Phe Leu Ala Asn Asp Ala Glu 



gtc ctt gtc gtc gtc gat cag ccc aac aac ate ggc agg eta acc gtc 
Val Leu Val Val Val Asp Gin Pro Asn Asn lie Gly Arg Leu Thr Val 



gca gtc gcc caa gca atg gga gcc gac gtt cgc tac etc ccc ggg ctt 
Ala Val Ala Gin Ala Met Gly Ala Asp Val Arg Tyr Leu Pro Gly Leu 



gcc atg cga caa ctt tea cgt ate cac gtc ggc aac tec aag acc gat 

Ala Met Arg Gin Leu Ser Arg He His Val Gly Asn Ser Lys Thr Asp 
90 95 100 

gta egg gac get tat gtc ate gcc cat gcc ggc etc aac ctt ccg gat 

Val Arg Asp Ala Tyr Val He Ala His Ala Gly Leu Asn Leu Pro Asp 
105 110 115 

gcc ctg cgt age gtc gac cgc gtt gag gaa gtc ttc etc cag ctg aaa 

Ala Leu Arg Ser Val Asp Arg Val Glu Glu Val Phe Leu Gin Leu Lys 

120 125 130 

gtc etc aac ggt ate gac gaa gac etc gcc cgc gcc tac aca cgc ctg 

Val Leu Asn Gly He Asp Glu Asp Leu Ala Arg Ala Tyr Thr Arg Leu 

135 140 145 

ate aac cag atg caa tec gcg etc gtg ggc acc tac ccc gca ttc gaa 

He Asn Gin Met Gin Ser Ala Leu Val Gly Thr Tyr Pro Ala Phe Glu 
150 155 160 165 

cat gtc ctg cgt ggg cag atg att cac cgc aag tgg att etc cac ctt 

His Val Leu Arg Gly Gin Met lie His Arg Lys Trp He Leu His Leu 
170 175 180 

ctg gcg aaa tac ggt ggc ccc acc aag att cga cgc gtc ggc aaa gca 

Leu Ala Lys Tyr Gly Gly Pro Thr Lys He Arg Arg Val Gly Lys Ala 
185 190 195 
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cgg ctg gca get ttc gca cgt ggt cac agg gca cgt aat cct gag cca 739 
Arg Leu Ala Ala Phe Ala Arg Gly His Arg Ala Arg Asn Pro Glu Pro 
200 205 210 

gtt ate gat gec atg ctt get gcg ate cac ggc cag acg gta tec ate 787 
Val lie Asp Ala Met Leu Ala Ala lie His Gly Gin Thr Val Ser lie 
215 220 225 

gec ggc gca gaa tac gcg gaa ctt ggc gta gca atg tec gec aaa gat 835 
Ala Gly Ala Glu Tyr Ala Glu Leu Gly Val Ala Met Ser Ala Lys Asp 
230 235 240 245 

gca eta gee aag ctg gag cac cgc aaa gag att gaa ggc cag gta etc 883 
Ala Leu Ala Lys Leu Glu His Arg Lys Glu lie Glu Gly Gin Val Leu 
250 255 260 

gag ctg ate cag gac att cct cag acc gag att etc ttg tec atg ccc 931 
Glu Leu lie Gin Asp lie Pro Gin Thr Glu lie Leu Leu Ser Met Pro 
265 270 275 

ggc ate ggc cca cgt age gec gcg caa ate ctt atg acc gtc ggc gat 979 
Gly He Gly Pro Arg Ser Ala Ala Gin He Leu Met Thr Val Gly Asp 
280 285 290 

atg tec gac ttt ccc gat gca gcg cac ctg gcg tec tat gca ggc ctg 1027 
Met Ser Asp Phe Pro Asp Ala Ala His Leu Ala Ser Tyr Ala Gly Leu 
295 300 305 

teg ccg cag aca aat cag teg gga acg teg ate atg teg aat teg ccc 1075 
Ser Pro Gin Thr Asn Gin Ser Gly Thr Ser He Met Ser Asn Ser Pro 
310 315 320 325 

aac egg gee ggc aac aag aaa ttg aag aac gee eta tgg cag teg tct 1123 
Asn Arg Ala Gly Asn Lys Lys Leu Lys Asn Ala Leu Trp Gin Ser Ser 
330 335 340 

ttt gca teg ate aga ttc cac gag cgt tec egg caa ttc tat gaa cga 1171 
Phe Ala Ser He Arg Phe His Glu Arg Ser Arg Gin Phe Tyr Glu Arg 
345 350 355 

aaa cgc aac gaa ggc aaa aga cac aac gec gca gtc gtc gcg etc gca 1219 
Lys Arg Asn Glu Gly Lys Arg His Asn Ala Ala Val Val Ala Leu Ala 
360 365 370 

cgc cga cgc etc aac gtc etc ttc gee atg atg cgc age gga gag etc 1267 
Arg Arg Arg Leu Asn Val Leu Phe Ala Met Met Arg Ser Gly Glu Leu 
375 380 385 

tac aga gac ate ccc aca gee cag gag gec gca gcg gec tagcccctac 1316 
Tyr Arg Asp He Pro Thr Ala Gin Glu Ala Ala Ala Ala 
390 395 400 

aagccccgaa gec 1329 



<210> 228 
<211> 402 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 228 

Met Ala Tyr Asp Phe Val lie Gly Met Asp Val Gly Lys Tyr Phe His 



His Ala Cys Val Leu Asp Pro Gin Gly Arg Gin Val Leu Ser Lys Arg 
20 25 30 

lie Asn Gin His Glu Gly Ser Leu Arg Lys Leu Phe Asp Lys Phe Leu 



Ala Asn Asp Ala Glu Val Leu Val Val Val Asp Gin Pro Asn Asn lie 
50 55 60 

Gly Arg Leu Thr Val Ala Val Ala Gin Ala Met Gly Ala Asp Val Arg 
65 70 75 80 

Tyr Leu Pro Gly Leu Ala Met Arg Gin Leu Ser Arg lie His Val Gly 
85 90 95 

Asn Ser Lys Thr Asp Val Arg Asp Ala Tyr Val lie Ala His Ala Gly 
100 105 110 

Leu Asn Leu Pro Asp Ala Leu Arg Ser Val Asp Arg Val Glu Glu Val 
115 120 125 

Phe Leu Gin Leu Lys Val Leu Asn Gly lie Asp Glu Asp Leu Ala Arg 
130 135 140 

Ala Tyr Thr Arg Leu lie Asn Gin Met Gin Ser Ala Leu Val Gly Thr 
145 150 155 160 

Tyr Pro Ala Phe Glu His Val Leu Arg Gly Gin Met lie His Arg Lys 
165 170 175 

Trp lie Leu His Leu Leu Ala Lys Tyr Gly Gly Pro Thr Lys lie Arg 
180 185 190 

Arg Val Gly Lys Ala Arg Leu Ala Ala Ptie Ala Arg Gly His Arg Ala 
195 200 205 

Arg Asn Pro Glu Pro Val lie Asp Ala Met Leu Ala Ala lie His Gly 
210 215 220 

Gin Thr Val Ser He Ala Gly Ala Glu Tyr Ala Glu Leu Gly Val Ala 
225 230 235 240 

Met Ser Ala Lys Asp Ala Leu Ala Lys Leu Glu His Arg Lys Glu He 
245 250 255 

Glu Gly Gin Val Leu Glu Leu He Gin Asp He Pro Gin Thr Glu He 
260 265 270 

Leu Leu Ser Met Pro Gly He Gly Pro Arg Ser Ala Ala Gin He Leu 
275 280 285 

Met Thr Val Gly Asp Met Ser Asp Phe Pro Asp Ala Ala His Leu Ala 
290 295 300 

Ser Tyr Ala Gly Leu Ser Pro Gin Thr Asn Gin Ser Gly Thr Ser He 
305 310 315 320 
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Met Ser Asn Ser Pro Asn Arg Ala 
325 



Leu Trp Gin Ser Ser Phe Ala Ser 
340 



Gin Phe Tyr Glu Arg Lys Arg Asn 
355 360 

Val Val Ala Leu Ala Arg Arg Arg 
370 375 



Arg Ser Gly Glu Leu Tyr Arg Asp 
385 390 



Gly Asn Lys Lys Leu Lys Asn Ala 
330 335 

lie Arg Phe His Glu Arg Ser Arg 
345 350 

Glu Gly Lys Arg His Asn Ala Ala 
365 

Leu Asn Val Leu Phe Ala Met Met 
380 

He Pro Thr Ala Gin Glu Ala Ala 
395 400 



Ala Ala 



<210> 229 
<211> 504 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (481) 

<223> RXA01953 



<400> 229 

gcatatcagc agcagtatgg attagcagca gcgtaagaag aaaaatcaat caagctgtct 60 



caaaaacttg acgagcgcaa cctgggggat ctaccagcgg atg ate gcg gec tac 115 

Met He Ala Ala Tyr 
1 5 



cgc gag aag gac cga tec etc ggc cgc gcg gcg atg gag gcg etc ate 163 
Arg Glu Lys Asp Arg Ser Leu Gly Arg Ala Ala Met Glu Ala Leu He 
10 15 20 



gac gec gtc age caa gac gtc ccc gec ggg ctg gac gag ttg cgc aag 211 
Asp Ala Val Ser Gin Asp Val Pro Ala Gly Leu Asp Glu Leu Arg Lys 
25 30 35 



etc ggt egg acc ctg aag get cgc gec acc gac gtg ctg gec tac ttc 259 
Leu Gly Arg Thr Leu Lys Ala Arg Ala Thr Asp Val Leu Ala Tyr Phe 
40 45 50 



gag egg cct ggc acc age aat ggc ccc aca gag gcg ate aac gga cgc 307 
Glu Arg Pro Gly Thr Ser Asn Gly Pro Thr Glu Ala He Asn Gly Arg 
55 60 65 



ctg gag cac ctg cgc ggc teg gec ctg ggc ttc cgc aac ctg acc aac 355 
Leu Glu His Leu Arg Gly Ser Ala Leu Gly Phe Arg Asn Leu Thr Asn 
70 75 80 85 



tac ate gec aga tec ctg etc gag ttc egg egg att cag acc tea act 403 
Tyr He Ala Arg Ser Leu Leu Glu Phe Arg Arg He Gin Thr Ser Thr 
90 95 100 



aca ccc tea tct gtg aag age cgc ttt aga cat ccc tea teg tea egg 451 
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Thr Pro Ser Ser Val Lys Ser Arg Phe Arg His Pro Ser Ser Ser Arg 
105 110 115 

acc act atg aac gat gtc ccg act cac eta tgaacgatgt cctgaaccta 

Thr Thr Met Asn Asp Val Pro Thr His Leu 
120 125 



<210> 230 
<211> 127 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 230 

Met lie Ala Ala Tyr Arg Glu Lys Asp Arg Ser Leu Gly Arg Ala Ala 



Met Glu Ala Leu He Asp Ala Val Ser Gin Asp Val Pro Ala Gly Leu 

20 25 30 

Asp Glu Leu Arg Lys Leu Gly Arg Thr Leu Lys Ala Arg Ala Thr Asp 

35 40 45 

Val Leu Ala Tyr Phe Glu Arg Pro Gly Thr Ser Asn Gly Pro Thr Glu 

50 55 60 

Ala He Asn Gly Arg Leu Glu His Leu Arg Gly Ser Ala Leu Gly Phe 



Arg Asn Leu Thr Asn Tyr He Ala Arg Ser Leu Leu Glu Phe Arg Arg 
85 90 95 

lie Gin Thr Ser Thr Thr Pro Ser Ser Val Lys Ser Arg Phe Arg His 

100 105 110 

Pro Ser Ser Ser Arg Thr Thr Met Asn Asp Val Pro Thr His Leu 

115 120 125 



<210> 231 
<211> 831 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (808) 

<223> RXA01998 

<400> 231 

aaccatcatc ttggagttca gggtcacctg caggataacc taaaacggtg ctgttgcaaa 60 

gttggggcag taggaagacc ggcgtggaat aatcaggtcc atg ggc ate ttc tec 115 

Met Gly He Phe Ser 
1 5 

ggt egg cag ttc cct cgt gaa ate ate ctg tgg gcg gtg egg tgg tac 163 
Gly Arg Gin Phe Pro Arg Glu He He Leu Trp Ala Val Arg Trp Tyr 
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tgc cgc tac ggc gtg age tat cgc gac etc gaa gag atg atg acc gag 211 
Cys Arg Tyr Gly Val Ser Tyr Arg Asp Leu Glu Glu Met Met Thr Glu 



egg gg a gtg ccg gtc gat cac acc acg ate tac cgc tgg gtc cag aaa 
Arg Gly Val Pro Val Asp His Thr Thr lie Tyr Arg Trp Val Gin Lys 



tat get cct gag ctg gat aag aag acc egg tgg tat egg caa gtt cct 307 

Tyr Ala Pro Glu Leu Asp Lys Lys Thr Arg Trp Tyr Arg Gin Val Pro 

55 60 65 

gac tgg cag gee agg tec tgg egg gtg gat gag acc tat ate egg gtc 355 

Asp Trp Gin Ala Arg Ser Trp Arg Val Asp Glu Thr Tyr lie Arg Val 



ggg gga aag tgg tgc tac etc tat egg gca ate acc gec ggt age cag 403 

Gly Gly Lys Trp Cys Tyr Leu Tyr Arg Ala He Thr Ala Gly Ser Gin 
90 95 100 

acc ctg gac ttc tac etc tec ccg aag aga aac gtc gcg gcg gcg aag 451 

Thr Leu Asp Phe Tyr Leu Ser Pro Lys Arg Asn Val Ala Ala Ala Lys 
105 110 115 

cgt ttc ctg gcg aag acg ctg egg teg aat aaa teg gca ggc tat ccg 499 

Arg Phe Leu Ala Lys Thr Leu Arg Ser Asn Lys Ser Ala Gly Tyr Pro 

120 125 130 

egg gtg ate age acc gac aag gee ccc tea etc gee agg gca ate tct 547 

Arg Val He Ser Thr Asp Lys Ala Pro Ser Leu Ala Arg Ala He Ser 

135 140 145 

gag ctg aag gcg gaa ggc gtc tgt cca teg acg gtc gag cat cgr egg 595 

Glu Leu Lys Ala Glu Gly Val Cys Pro Ser Thr Val Glu His Arg Arg 
150 155 160 165 

gtg aaa tac etc aac aac gtc att gaa ggc gac cat ggt egg tta aag 643 

Val Lys Tyr Leu Asn Asn Val He Glu Gly Asp His Gly Arg Leu Lys 
170 175 180 

egg ate ctg ggg ccg aaa ggc gca ttc aaa aac cga acg tct gee tac 691 

Arg He Leu Gly Pro Lys Gly Ala Phe Lys Asn Arg Thr Ser Ala Tyr 
185 190 195 

egg acg ttg aaa ggg atg gag gcg atg cac tea ttg egg aag ggg cag 739 

Arg Thr Leu Lys Gly Met Glu Ala Met His Ser Leu Arg Lys Gly Gin 

200 205 210 

ggc acg atg ttt gec tat ggt cac ccg aat ccg gat gca gtg att gtt 787 

Gly Thr Met Phe Ala Tyr Gly His Pro Asn Pro Asp Ala Val He Val 

215 220 225 

age egg gta ttc gag acg gec tgacaacaca ggcacatagc gtt 831 

Ser Arg Val Phe Glu Thr Ala 
230 235 



<210> 232 
<211> 236 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 232 

Met Gly He Phe Ser Gly Arg Gin Phe Pro Arg Glu He He Leu Trp 



Ala Val Arg Trp Tyr Cys Arg Tyr Gly Val Ser Tyr Arg Asp Leu Glu 



Glu Met Met Thr Glu Arg Gly Val Pro Val Asp His Thr Thr He Tyr 
35 40 45 

Arg Trp Val Gin Lys Tyr Ala Pro Glu Leu Asp Lys Lys Thr Arg Trp 
50 55 60 

Tyr Arg Gin Val Pro Asp Trp Gin Ala Arg Ser Trp Arg Val Asp Glu 



Thr Tyr He Arg Val Gly Gly Lys Trp Cys Tyr Leu Tyr Arg Ala He 
85 90 95 

Thr Ala Gly Ser Gin Thr Leu Asp Phe Tyr Leu Ser Pro Lys Arg Asn 
100 105 110 

Val Ala Ala Ala Lys Arg Phe Leu Ala Lys Thr Leu Arg Ser Asn Lys 
115 120 125 

Ser Ala Gly Tyr Pro Arg Val He Ser Thr Asp Lys Ala Pro Ser Leu 
130 135 140 

Ala Arg Ala He Ser Glu Leu Lys Ala Glu Gly Val Cys Pro Ser Thr 
145 150 155 160 

Val Glu His Arg Arg Val Lys Tyr Leu Asn Asn Val He Glu Gly Asp 
165 170 175 

His Gly Arg Leu Lys Arg He Leu Gly Pro Lys Gly Ala Phe Lys Asn 
180 185 190 

Arg Thr Ser Ala Tyr Arg Thr Leu Lys Gly Met Glu Ala Met His Ser 
195 200 205 

Leu Arg Lys Gly Gin Gly Thr Met Phe Ala Tyr Gly His Pro Asn Pro 
210 215 220 

Asp Ala Val He Val Ser Arg Val Phe Glu Thr Ala 
225 230 235 



<210> 233 
<211> 274 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (274) 
<223> RXA02837 



<400> 233 

tcatgatcga tgccacccat ctgaaagcac atcgcacggc gtccagcttg cgtttgaaaa 
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agaggggcga ggtcgcctga ttggtcggac gaagggtgaa atg aac acc aag etc 

Met Asn Thr Lys Leu 



cat get gtg acc gat gcg acg ggg cgt cca ate cgc ttc ttc atg acc 
His Ala Val Thr Asp Ala Thr Gly Arg Pro lie Arg Phe Phe Met Thr 
10 15 20 

gec gga aag gtc age gac tac ate gga get atg get ttg eta ggc age 
Ala Gly Lys Val Ser Asp Tyr He Gly Ala Met Ala Leu Leu Gly Ser 



ctg ccc aag gec ggc tgg ctt eta gcg gat egg ggc tat gac gcg gac 259 
Leu Pro Lys Ala Gly Trp Leu Leu Ala Asp Arg Gly Tyr Asp Ala Asp 



tgg ttc aga gat gca 
Trp Phe Arg Asp Ala 



<210> 234 
<211> 58 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 234 

Met Asn Thr Lys Leu His Ala Val Thr Asp Ala Thr Gly Arg Pro He 
15 10 15 

Arg Phe Phe Met Thr Ala Gly Lys Val Ser Asp Tyr He Gly Ala Met 
20 25 30 

Ala Leu Leu Gly Ser Leu Pro Lys Ala Gly Trp Leu Leu Ala Asp Arg 
35 40 45 

Gly Tyr Asp Ala Asp Trp Phe Arg Asp Ala 
50 55 



<210> 235 
<211> 1731 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1708) 
<223> RXA00005 

<400> 235 

gtggaagccc agttcacctc tcccctgctc aacaatgggc aaacctgttt ccttggtacc 60 

cgaatccttg ctccaaaatc aeggegggtt cagggggtga atg cac cac gag caa 115 

Met His His Glu Gin 
1 5 



ccc gaa ggg tgc gaa gtg ggc att cgt aga aca ate cca gag gaa age 163 
Pro Glu Gly Cys Glu Val Gly He Arg Arg Thr He Pro Glu Glu Ser 
10 15 20 
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cgt acg get ttc etc gac atg ate aat caa ggt atg tea ggt ctt get 
Arg Thr Ala Phe Leu Asp Met lie Asn Gin Gly Met Ser Gly Leu Ala 



gcg tct aca gcg gtc ggg gtc agt gaa ttc acc ggg cga aag tgg gcg 
Ala Ser Thr Ala Val Gly Val Ser Glu Phe Thr Gly Arg Lys Trp Ala 
40 45 50 

aag gec gec ggg gtg aaa ctg acc cgc ggc ccg cga ggt ggc aat get 
Lys Ala Ala Gly Val Lys Leu Thr Arg Gly Pro Arg Gly Gly Asn Ala 



ttt gac acc gec gag aaa ctt gag att gca gec age atg eta gag aaa 
Phe Asp Thr Ala Glu Lys Leu Glu lie Ala Ala Ser Met Leu Glu Lys 
70 75 80 85 

gga tgc eta ccc cga gaa ate ggc gag tat gtc ggc atg act egg gec 
Gly Cys Leu Pro Arg Glu He Gly Glu Tyr Val Gly Met Thr Arg Ala 
90 95 100 

aat ata tec eta tgg cgc aaa caa ggc cca gac aag ctt cgc caa cgc 
Asn He Ser Leu Trp Arg Lys Gin Gly Pro Asp Lys Leu Arg Gin Arg 
105 110 115 

gca gee acc ttg cgc acc ggc aag cga gca get gaa ttc ate cac gee 
Ala Ala Thr Leu Arg Thr Gly Lys Arg Ala Ala Glu Phe He His Ala 
120 125 130 

ccg gtg atg ggc cct tat tat ggg cca cgc aca etc cat caa gtg ttg 
Pro Val Met Gly Pro Tyr Tyr Gly Pro Arg Thr Leu His Gin Val Leu 
135 140 145 

cgt gag gac tac aca aca ctg ttt gac gag tta tct gcg ttg ggg ttg 
Arg Glu Asp Tyr Thr Thr Leu Phe Asp Glu Leu Ser Ala Leu Gly Leu 
150 155 160 165 

cca gca cag gtg tgt ggg gee tta ctt cat ctt get cca cca cca tea 
Pro Ala Gin Val Cys Gly Ala Leu Leu His Leu Ala Pro Pro Pro Ser 
170 175 180 

tta cgc ttt tct tat atg teg tgt gta gtg ccg tta ttt get gat gaa 
Leu Arg Phe Ser Tyr Met Ser Cys Val Val Pro Leu Phe Ala Asp Glu 
185 190 195 

ate aaa gtc gta gga caa ggc aca cga tta teg tta gaa gag aaa atg 
He Lys Val Val Gly Gin Gly Thr Arg Leu Ser Leu Glu Glu Lys Met 
200 205 210 

atg ate caa cgt ttc cat gac acc ggg gtc agt gca gca gaa ate ggt 
Met lie Gin Arg Phe His Asp Thr Gly Val Ser Ala Ala Glu He Gly 
215 220 225 

cga cgc ctg ggt egg tgt egg caa aca att tec agg gaa ctt cga cgt 
Arg Arg Leu Gly Arg Cys Arg Gin Thr He Ser Arg Glu Leu Arg Arg 
230 235 240 245 

ggt caa gat gat gat gga cgt tat cgt gca cgc gac tec tat gaa ggt 
Gly Gin Asp Asp Asp Gly Arg Tyr Arg Ala Arg Asp Ser Tyr Glu Gly 
250 255 260 
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gcg ate agg aaa eta gcg cgt ccg aaa aca ccg aaa ctt gat gec aat 931 

Ala lie Arg Lys Leu Ala Arg Pro Lys Thr Pro Lys Leu Asp Ala Asn 

265 270 275 

cgt agg ctt egg get gtg gtg gtc gag gcg ttg aat aat aaa tta tct 979 

Arg Arg Leu Arg Ala Val Val Val Glu Ala Leu Asn Asn Lys Leu Ser 
280 285 290 

ccg gag cag att tct ggt ctt tta gec acc gag cat get aac gat age 1027 

Pro Glu Gin lie Ser Gly Leu Leu Ala Thr Glu His Ala Asn Asp Ser 
295 300 305 

tct atg cag att agt cat gaa act att tac cag gcg tta tat gtt caa 1075 

Ser Met Gin He Ser His Glu Thr He Tyr Gin Ala Leu Tyr Val Gin 

310 315 320 325 

ggt aaa ggg gcg ttg cgt gat gaa ttg aag gtg gag aaa ttt ctt cgt 1123 

Gly Lys Gly Ala Leu Arg Asp Glu Leu Lys Val Glu Lys Phe Leu Arg 
330 335 340 

acc ggt egg aag gga cgt aaa ccg cag teg aag ttg cca teg aga ggt 1171 

Thr Gly Arg Lys Gly Arg Lys Pro Gin Ser Lys Leu Pro Ser Arg Gly 

345 350 355 

aag ccg tgg gtg gag ggt gcg ttg att agt caa cgc cca gca gaa gtt 1219 

Lys Pro Trp Val Glu Gly Ala Leu He Ser Gin Arg Pro Ala Glu Val 
360 365 370 

get gat cgt get gtg cct ggg cac tgg gag ggc gat tta gta att ggt 1267 

Ala Asp Arg Ala Val Pro Gly His Trp Glu Gly Asp Leu Val He Gly 
375 380 385 

ggt gaa aac caa gcg aca gcg ttg gtg acg ttg gtg gag cgc acg age 1315 

Gly Glu Asn Gin Ala Thr Ala Leu Val Thr Leu Val Glu Arg Thr Ser 

390 395 400 405 

egg ttg acg ttg att aag egg ttg ggg gtt aat cat gag gcg teg act 1363 

Arg Leu Thr Leu He Lys Arg Leu Gly Val Asn His Glu Ala Ser Thr 
410 415 420 

gtg acg gat gcg ttg gtg gag atg atg ggt gat ttg ccg cag gcg ttg 1411 

Val Thr Asp Ala Leu Val Glu Met Met Gly Asp Leu Pro Gin Ala Leu 

425 430 435 

cgt egg agt ttg acg tgg gat cag ggt gtg gag atg gca gag cat gcg 1459 

Arg Arg Ser Leu Thr Trp Asp Gin Gly Val Glu Met Ala Glu His Ala 
440 445 450 

egg ttt age gtg gtg acc aag tgt ccg gtg ttt ttc tgt gat cct cat 1507 

Arg Phe Ser Val Val Thr Lys Cys Pro Val Phe Phe Cys Asp Pro His 
455 460 465 

teg ccg tgg cag cgt ggg teg aat gag aat acg aat gga ttg gtc agg 1555 

Ser Pro Trp Gin Arg Gly Ser Asn Glu Asn Thr Asn Gly Leu Val Arg 

470 475 480 485 

gat ttt ttc ccg aag ggc act aat ttt get aaa gta agt gac gaa gaa 1603 

Asp Phe Phe Pro Lys Gly Thr Asn Phe Ala Lys Val Ser Asp Glu Glu 
490 495 500 

gtt cag egg gca cag gat ctg ctg aat tac egg ccg egg aaa atg cat 1651 
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Val Gin Arg Ala Gin Asp Leu Leu Asn Tyr Arg Pro Arg Lys Met His 
505 510 515 

ggt ttt aaa age gcg acg cag gta tat gaa aaa ate gta gtt ggt gca 1699 
Gly Phe Lys Ser Ala Thr Gin Val Tyr Glu Lys lie Val Val Gly Ala 
520 525 530 

tec acc gat tgaattcgee ctaggttgga tgc 1731 
Ser Thr Asp 
535 



<210> 236 
<211> 536 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 236 

Met His His Glu Gin Pro Glu Gly Cys Glu Val Gly He Arg Arg Thr 
1 5 10 15 

He Pro Glu Glu Ser Arg Thr Ala Phe Leu Asp Met He Asn Gin Gly 



Met Ser Gly Leu Ala Ala Ser Thr Ala Val Gly Val Ser Glu Phe Thr 

35 40 45 

Gly Arg Lys Trp Ala Lys Ala Ala Gly Val Lys Leu Thr Arg Gly Pro 

50 55 60 

Arg Gly Gly Asn Ala Phe Asp Thr Ala Glu Lys Leu Glu He Ala Ala 



Ser Met Leu Glu Lys Gly Cys Leu Pro Arg Glu He Gly Glu Tyr Val 
85 90 95 

Gly Met Thr Arg Ala Asn He Ser Leu Trp Arg Lys Gin Gly Pro Asp 
100 105 110 

Lys Leu Arg Gin Arg Ala Ala Thr Leu Arg Thr Gly Lys Arg Ala Ala 
115 120 125 

Glu Phe He His Ala Pro Val Met Gly Pro Tyr Tyr Gly Pro Arg Thr 
130 135 140 

Leu His Gin Val Leu Arg Glu Asp Tyr Thr Thr Leu Phe Asp Glu Leu 
145 150 155 160 

Ser Ala Leu Gly Leu Pro Ala Gin Val Cys Gly Ala Leu Leu His Leu 
165 170 175 

Ala Pro Pro Pro Ser Leu Arg Phe Ser Tyr Met Ser Cys Val Val Pro 
180 185 190 

Leu Phe Ala Asp Glu He Lys Val Val Gly Gin Gly Thr Arg Leu Ser 
195 200 205 

Leu Glu Glu Lys Met Met He Gin Arg Phe His Asp Thr Gly Val Ser 
210 215 220 



Ala Ala Glu He Gly Arg Arg Leu Gly Arg Cys Arg Gin Thr He Ser 
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Arg Glu Leu Arg Arg Gly Gin Asp Asp Asp Gly Arg Tyr Arg Ala Arg 
245 250 255 

Asp Ser Tyr Glu Gly Ala lie Arg Lys Leu Ala Arg Pro Lys Thr Pro 
260 265 270 

Lys Leu Asp Ala Asn Arg Arg Leu Arg Ala Val Val Val Glu Ala Leu 
275 280 285 

Asn Asn Lys Leu Ser Pro Glu Gin lie Ser Gly Leu Leu Ala Thr Glu 
290 295 300 

His Ala Asn Asp Ser Ser Met Gin lie Ser His Glu Thr lie Tyr Gin 
305 310 315 320 

Ala Leu Tyr Val Gin Gly Lys Gly Ala Leu Arg Asp Glu Leu Lys Val 
325 330 335 

Glu Lys Phe Leu Arg Thr Gly Arg Lys Gly Arg Lys Pro Gin Ser Lys 
340 345 350 

Leu Pro Ser Arg Gly Lys Pro Trp Val Glu Gly Ala Leu lie Ser Gin 
355 360 365 

Arg Pro Ala Glu Val Ala Asp Arg Ala Val Pro Gly His Trp Glu Gly 
370 375 380 

Asp Leu Val lie Gly Gly Glu Asn Gin Ala Thr Ala Leu Val Thr Leu 
385 390 395 400 

Val Glu Arg Thr Ser Arg Leu Thr Leu lie Lys Arg Leu Gly Val Asn 
405 410 415 

His Glu Ala Ser Thr Val Thr Asp Ala Leu Val Glu Met Met Gly Asp 
420 425 430 

Leu Pro Gin Ala Leu Arg Arg Ser Leu Thr Trp Asp Gin Gly Val Glu 
435 440 445 

Met Ala Glu His Ala Arg Phe Ser Val Val Thr Lys Cys Pro Val Phe 
450 455 460 

Phe Cys Asp Pro His Ser Pro Trp Gin Arg Gly Ser Asn Glu Asn Thr 
465 470 475 480 

Asn Gly Leu Val Arg Asp Phe Phe Pro Lys Gly Thr Asn Phe Ala Lys 
485 490 495 

Val Ser Asp Glu Glu Val Gin Arg Ala Gin Asp Leu Leu Asn Tyr Arg 
500 505 510 

Pro Arg Lys Met His Gly Phe Lys Ser Ala Thr Gin Val Tyr Glu Lys 
515 520 525 

lie Val Val Gly Ala Ser Thr Asp 
530 535 



<210> 237 
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<211> 417 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (394) 

<223> RXA00017 

<400> 237 

tcatccaatg tggagaagtt caaaagctga agctggacct gacccccgga tggtggacac 60 

cttgaaacaa gcatgatgct gggaaaggta atctgccacc atg cca cgc aag acc 115 

Met Pro Arg Lys Thr 



tac aca gag gag ttc aag cgc gac get gtc gcg etc tac gag aac tec 163 
Tyr Thr Glu Glu Phe Lys Arg Asp Ala Val Ala Leu Tyr Glu Asn Ser 



gec ggc acc teg ate cag aag ate gee aat gat etc gga ate aac cga 211 
Ala Gly Thr Ser He Gin Lys He Ala Asn Asp Leu Gly He Asn Arg 
25 30 35 

atg acc ctt aaa aac tgg att act aaa tac ggg gec aac tea act cca 259 
Met Thr Leu Lys Asn Trp He Thr Lys Tyr Gly Ala Asn Ser Thr Pro 
40 45 50 

cat ggc get aac acg gec acc gcg ctg tec gaa get gaa egg ate cgc 307 
His Gly Ala Asn Thr Ala Thr Ala Leu Ser Glu Ala Glu Arg He Arg 
55 60 65 

caa ctt gaa aag gaa aat gca etc etc cgc gaa gag cgt gac ate ctg 355 
Gin Leu Glu Lys Glu Asn Ala Leu Leu Arg Glu Glu Arg Asp He Leu 



egg aaa gcg gee aaa tat ttc gcg gaa gag acg aac tgg tgatccgett 
Arg Lys Ala Ala Lys Tyr Phe Ala Glu Glu Thr Asn Trp 



ccgattcgtt gat 



<210> 238 
<211> 98 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 238 

Met Pro Arg Lys Thr Tyr Thr Glu Glu Phe Lys Arg Asp Ala Val Ala 
15 10 15 

Leu Tyr Glu Asn Ser Ala Gly Thr Ser He Gin Lys He Ala Asn Asp 
20 25 30 

Leu Gly He Asn Arg Met Thr Leu Lys Asn Trp He Thr Lys Tyr Gly 
35 40 45 



Ala Asn Ser Thr Pro His Gly Ala Asn Thr Ala Thr Ala Leu Ser Glu 
50 55 60 
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Ala Glu Arg lie Arg Gin Leu Glu Lys Glu Asn Ala Leu Leu Arg Glu 
65 70 75 80 

Glu Arg Asp lie Leu Arg Lys Ala Ala Lys Tyr Phe Ala Glu Glu Thr 
85 90 95 

Asn Trp 



<210> 239 
<211> 222 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (199) 

<223> RXA00057 

<400> 239 

tcgcgtcgac gctttcgaac aggtgctgtt ttagaaggga aatagacaac aaatataacc 60 

ctacaaatat tatatagaca gcctcggaat gaggcagtca ttg gga tea att ggc 115 

Leu Gly Ser lie Gly 



acc agt get gac aac gcg tta gcg gag teg ttc aac gee gca etc agg 
Thr Ser Ala Asp Asn Ala Leu Ala Glu Ser Phe Asn Ala Ala Leu Arg 



egg gaa gtc etc caa gat tct aag act ttt gcg aac tagttgatct 
Arg Glu Val Leu Gin Asp Ser Lys Thr Phe Ala Asn 



gccgccggga tgt 



<210> 240 
<211> 33 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 240 

Leu Gly Ser lie Gly Thr Ser Ala Asp Asn Ala Leu Ala Glu Ser Phe 
15 10 15 

Asn Ala Ala Leu Arg Arg Glu Val Leu Gin Asp Ser Lys Thr Phe Ala 
20 25 30 

Asn 



<210> 241 
<211> 921 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
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<222> (101) . . (898) 
<223> RXA00227 

<400> 241 

tgggtttgct tcggatgggg ctttaacaag cttcacagat gttggttttt cataggcaag 60 

ctatccagaa gtaggcttta cagaaagtca gggtgtggca atg gtg atg cag ggc 115 

Met Val Met Gin Gly 



att ggt ggt agg aag ctg gcg gcg acg gtg ctg ttg gtt egg gat ggg 163 
He Gly Gly Arg Lys Leu Ala Ala Thr Val Leu Leu Val Arg Asp Gly 



ate ate aat ggg cgt cct gat gtg gag gtt tac att cag gag cgt gtg 
He He Asn Gly Arg Pro Asp Val Glu Val Tyr He Gin Glu Arg Val 



tct act atg get aat ttt cct egg gcg acg gtg ttt ccg ggt ggg ggt 
Ser Thr Met Ala Asn Phe Pro Arg Ala Thr Val Phe Pro Gly Gly Gly 



gtt gat tct egg gat ttt gcg gat ggt cac ggt aag gaa gtg tgg agg 307 
Val Asp Ser Arg Asp Phe Ala Asp Gly His Gly Lys Glu Val Trp Arg 



gga cct age gcg gag gag tgg ggt gtg cgt tta ggc gtg gag cct cat 355 

Gly Pro Ser Ala Glu Glu Trp Gly Val Arg Leu Gly Val Glu Pro His 
70 75 80 85 

gtt gcg tat gcg ttg gtt ttt get gcg gtt cgt gag ttg ttt gaa gag 403 

Val Ala Tyr Ala Leu Val Phe Ala Ala Val Arg Glu Leu Phe Glu Glu 
90 95 100 

gec ggt acg ttg ctt gcg gag cat acg gat ggt tct ggt ttg gtg aag 451 

Ala Gly Thr Leu Leu Ala Glu His Thr Asp Gly Ser Gly Leu Val Lys 

105 110 115 

aat get ggt cag tat cac gga tat egg gag ttg ttg gag act cat gag 499 

Asn Ala Gly Gin Tyr His Gly Tyr Arg Glu Leu Leu Glu Thr His Glu 

120 125 130 

atg teg ctg acg gat atg ttg cag agt gag aat ttg gcg att cgt agt 547 

Met Ser Leu Thr Asp Met Leu Gin Ser Glu Asn Leu Ala He Arg Ser 

135 140 145 

gat ttg att gtg cct ttt gee agg tgg gcg age cct gag ggt aat agg 595 

Asp Leu He Val Pro Phe Ala Arg Trp Ala Ser Pro Glu Gly Asn Arg 
150 155 160 165 

gag cag ttt gat acg ttt tct ttt gtt get gtg gag ccg gag ggg cag 643 

Glu Gin Phe Asp Thr Phe Ser Phe Val Ala Val Glu Pro Glu Gly Gin 
170 175 180 

tgt gcg gat ggt aat acg teg gag gcg tct teg acg ggg tat ttt cct 691 

Cys Ala Asp Gly Asn Thr Ser Glu Ala Ser Ser Thr Gly Tyr Phe Pro 

185 190 195 

gca egg ctg att ttg gat ggt tgg cgc gee ggg ttg ttg agg ttg gtt 739 

Ala Arg Leu He Leu Asp Gly Trp Arg Ala Gly Leu Leu Arg Leu Val 

200 205 210 
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att ccg acg tgg gcg teg ttg ttt gag ttg teg cag ttt aag act gtg 787 
He Pro Thr Trp Ala Ser Leu Phe Glu Leu Ser Gin Phe Lys Thr Val 
215 220 225 

gag gaa ttg ctg gag tac age gcg cag gtt gat atg tct cct gtg ttg 835 
Glu Glu Leu Leu Glu Tyr Ser Ala Gin Val Asp Met Ser Pro Val Leu 
230 235 240 245 



gat gat gcg gtg gat aat ccg agg tat gcg gag ttt tat cag gcg atg 
Asp Asp Ala Val Asp Asn Pro Arg Tyr Ala Glu Phe Tyr Gin Ala Met 
250 255 260 

cgc acg gaa egg ttt tgatcattta aggttcattc atg 
Arg Thr Glu Arg Phe 
265 



883 



<210> 242 
<211> 266 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 242 

Met Val Met Gin Gly He Gly Gly Arg Lys Leu Ala Ala Thr Val Leu 
15 10 15 

Leu Val Arg Asp Gly He He Asn Gly Arg Pro Asp Val Glu Val Tyr 
20 25 30 

He Gin Glu Arg Val Ser Thr Met Ala Asn Phe Pro Arg Ala Thr Val 
35 40 45 

Phe Pro Gly Gly Gly Val Asp Ser Arg Asp Phe Ala Asp Gly His Gly 
50 55 60 

Lys Glu Val Trp Arg Gly Pro Ser Ala Glu Glu Trp Gly Val Arg Leu 
65 70 75 80 

Gly Val Glu Pro His Val Ala Tyr Ala Leu Val Phe Ala Ala Val Arg 
85 90 95 

Glu Leu Phe Glu Glu Ala Gly Thr Leu Leu Ala Glu His Thr Asp Gly 
100 105 110 

Ser Gly Leu Val Lys Asn Ala Gly Gin Tyr His Gly Tyr Arg Glu Leu 
115 120 125 

Leu Glu Thr His Glu Met Ser Leu Thr Asp Met Leu Gin Ser Glu Asn 
130 135 140 

Leu Ala He Arg Ser Asp Leu He Val Pro Phe Ala Arg Trp Ala Ser 
145 150 155 160 

Pro Glu Gly Asn Arg Glu Gin Phe Asp Thr Phe Ser Phe Val Ala Val 
165 170 175 

Glu Pro Glu Gly Gin Cys Ala Asp Gly Asn Thr Ser Glu Ala Ser Ser 
180 185 190 



Thr Gly Tyr Phe Pro Ala Arg Leu He Leu Asp Gly Trp Arg Ala Gly 
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195 200 205 

Leu Leu Arg Leu Val lie Pro Thr Trp Ala Ser Leu Phe Glu Leu Ser 
210 215 220 

Gin Phe Lys Thr Val Glu Glu Leu Leu Glu Tyr Ser Ala Gin Val Asp 
225 230 235 240 

Met Ser Pro Val Leu Asp Asp Ala Val Asp Asn Pro Arg Tyr Ala Glu 
245 250 255 

Phe Tyr Gin Ala Met Arg Thr Glu Arg Phe 
260 265 



<210> 243 
<211> 570 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (547) 

<223> RXA01819 

<400> 243 

ggttggggtc atcaaaggat gcggacatcg ctgtggggtt gtgtaataat tgcacctgtg 60 

aggtgccttt ctggcaggtg aatcaggact ctaagcaagc ttg att ctt cca gtt 115 

Leu lie Leu Pro Val 
1 5 

cag gag ggc att tec tat ttt ccc acg ccg tta cac ctg aat cac ate 163 
Gin Glu Gly lie Ser Tyr Phe Pro Tnr Pro Leu His Leu Asn His lie 
10 15 20 

ggt gga tec agg ttt aag aag ttc ctg gtc aag ate gac aag act gtt 211 
Gly Gly Ser Arg Phe Lys Lys Phe Leu Val Lys lie Asp Lys Thr Val 
25 30 35 

ccc cag gac ctt gat gtt cat gtt att tgt gac aac tac gee acg cat 259 
Pro Gin Asp Leu Asp Val His Val lie Cys Asp Asn Tyr Ala Thr His 
40 45 50 

aaa cac ccg ace ate aat acc tgg ttg gtc aag cat cca egg ttt cac 307 
Lys His Pro Thr lie Asn Thr Trp Leu Val Lys His Pro Arg Phe His 
55 60 65 

atg cac ttc acc ccg acg tat teg tec tgg ate aac cag gtt gaa egg 355 
Met His Phe Thr Pro Thr Tyr Ser Ser Trp lie Asn Gin Val Glu Arg 
70 75 80 85 

ttg ttc get gag gtg acc egg gag tta etc cag cgt tct gat cat egg 403 
Leu Phe Ala Glu Val Thr Arg Glu Leu Leu Gin Arg Ser Asp His Arg 
90 95 100 

agt gtc cag gee ctg gag aaa gat tta cgc aac tgg gtg aaa gca tgg 451 
Ser Val Gin Ala Leu Glu Lys Asp Leu Arg Asn Trp Val Lys Ala Trp 
105 110 115 

aac gag gat cct aag ccg ttt ate tgg acc aaa acc gcg gag gag ate 499 
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Asn Glu Asp Pro Lys Pro Phe lie Trp Thr Lys Thr Ala Glu Glu lie 
120 125 130 

ctt tec tct ate gee cga tac tta aaa cga att aac ggc gca gga cac 
Leu Ser Ser lie Ala Arg Tyr Leu Lys Arg lie Asn Gly Ala Gly His 
135 140 145 

tagcagcagc gtaagaagaa aag 



<210> 244 
<211> 149 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 244 

Leu He Leu Pro Val Gin Glu Gly He Ser Tyr Phe Pro Thr Pro Leu 
15 10 15 

His Leu Asn His lie Gly Gly Ser Arg Phe Lys Lys Phe Leu Val Lys 
20 25 30 

He Asp Lys Thr Val Pro Gin Asp Leu Asp Val His Val He Cys Asp 
35 40 45 

Asn Tyr Ala Thr His Lys His Pro Thr He Asn Thr Trp Leu Val Lys 
50 55 60 

His Pro Arg Phe His Met His Phe Thr Pro Thr Tyr Ser Ser Trp He 



Asn Gin Val Glu Arg Leu Phe Ala Glu Val Thr Arg Glu Leu Leu Gin 
85 90 95 

Arg Ser Asp His Arg Ser Val Gin Ala Leu Glu Lys Asp Leu Arg Asn 
100 105 110 

Trp Val Lys Ala Trp Asn Glu Asp Pro Lys Pro Phe He Trp Thr Lys 
115 120 125 

Thr Ala Glu Glu He Leu Ser Ser He Ala Arg Tyr Leu Lys Arg He 
130 135 140 

Asn Gly Ala Gly His 
145 



<210> 245 
<211> 879 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (856) 

<223> RXN03052 

<400> 245 

ccgctttatc tactacggcc teagecatag cgtggttggc gaagttgtgt ttgcaatagt 60 
tttttaaata tccccagcct tcattcctgt aacggtcata atg ccc ttt tct cac 115 
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Met Pro Phe Ser His 



gac aaa tct gaa etc ggt ggg gaa acc ccc tac ggg ctt gta cat gtt 163 
Asp Lys Ser Glu Leu Gly Gly Glu Thr Pro Tyr Gly Leu Val His Val 
10 15 20 

aac cct atg get gaa gtg cga cct gta aaa gca caa acc aac gag ccc 211 
Asn Pro Met Ala Glu Val Arg Pro Val Lys Ala Gin Thr Asn Glu Pro 
25 30 35 

caa gca ctg cag gtt get gac att caa ccc ttt cac get gtt att gcg 259 
Gin Ala Leu Gin Val Ala Asp lie Gin Pro Phe His Ala Val lie Ala 
40 45 50 

gec tea aaa caa ttg act etc ate gac gtt gtc gat gtc tgc ctt gga 307 
Ala Ser Lys Gin Leu Thr Leu lie Asp Val Val Asp Val Cys Leu Gly 
55 60 65 

aca gtg ttg cga gca tgg gaa gca ctg age ctg cga tgg gta gac gtg 355 
Thr Val Leu Arg Ala Trp Glu Ala Leu Ser Leu Arg Trp Val Asp Val 
70 75 80 85 

gtg ctt gac gag gag cat cca aga ate ttt ate cga ggc acc att gtc 403 
Val Leu Asp Glu Glu His Pro Arg lie Phe lie Arg Gly Thr lie Val 
90 95 100 

tac aac aaa gaa aaa ggt aac cac aga caa gat aaa aca aaa acg acc 451 
Tyr Asn Lys Glu Lys Gly Asn His Arg Gin Asp Lys Thr Lys Thr Thr 
105 110 115 

age agt agg cgt gtc att cag ttg cca gaa att gec tea gac gtc tta 499 
Ser Ser Arg Arg Val lie Gin Leu Pro Glu He Ala Ser Asp Val Leu 
120 125 130 

cgc aaa aga cat gca etc tac gee gaa cat etc gaa atg gtg ttc cct 547 
Arg Lys Arg His Ala Leu Tyr Ala Glu His Leu Glu Met Val Phe Pro 
135 140 145 

tec get aga ggc aca tat att tat gag tec aat ttc aac aaa ttg ttg 595 
Ser Ala Arg Gly Thr Tyr He Tyr Glu Ser Asn Phe Asn Lys Leu Leu 
150 155 160 165 

cga aaa cac cga aag ggt act gca tat gat tgg gtg acc gtg cac age 643 
Arg Lys His Arg Lys Gly Thr Ala Tyr Asp Trp Val Thr Val His Ser 
170 175 180 

ate agg aaa acc ctt gca tea att gtc tct gag aac ctt gat tec aag 691 
He Arg Lys Thr Leu Ala Ser He Val Ser Glu Asn Leu Asp Ser Lys 
185 190 195 

gec gca tea gac gta etc ggc cat get gac tea cga etc aca gaa egg 739 
Ala Ala Ser Asp Val Leu Gly His Ala Asp Ser Arg Leu Thr Glu Arg 
200 205 210 

gtc tac ate get aaa act gac aaa gac gtt ccg att ggt gat gtc gtc 787 
Val Tyr He Ala Lys Thr Asp Lys Asp Val Pro He Gly Asp Val Val 
215 220 225 

aac caa gcg etc aaa gag gca cga aaa gtc tec aaa aag tct cca aat 835 
Asn Gin Ala Leu Lys Glu Ala Arg Lys Val Ser Lys Lys Ser Pro Asn 
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230 



235 



240 



245 



aaa gaa get aaa gaa gaa gaa tagaegcaat agttgcattt tta 
Lys Glu Ala Lys Glu Glu Glu 
250 



879 



<210> 246 
<211> 252 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 246 

Met Pro Phe Ser His Asp Lys Ser Glu Leu Gly Gly Glu Thr Pro Tyr 
15 10 15 

Gly Leu Val His Val Asn Pro Met Ala Glu Val Arg Pro Val Lys Ala 
20 25 30 

Gin Thr Asn Glu Pro Gin Ala Leu Gin Val Ala Asp He Gin Pro Phe 
35 40 45 

His Ala Val He Ala Ala Ser Lys Gin Leu Thr Leu He Asp Val Val 
50 55 60 

Asp Val Cys Leu Gly Thr Val Leu Arg Ala Trp Glu Ala Leu Ser Leu 
65 70 75 80 

Arg Trp Val Asp Val Val Leu Asp Glu Glu His Pro Arg He Phe He 
85 90 95 

Arg Gly Thr He Val Tyr Asn Lys Glu Lys Gly Asn His Arg Gin Asp 
100 105 HO 

Lys Thr Lys Thr Thr Ser Ser Arg Arg Val He Gin Leu Pro Glu He 
115 120 125 

Ala Ser Asp Val Leu Arg Lys Arg His Ala Leu Tyr Ala Glu His Leu 
130 135 140 

Glu Met Val Phe Pro Ser Ala Arg Gly Thr Tyr He Tyr Glu Ser Asn 
145 150 155 160 

Phe Asn Lys Leu Leu Arg Lys His Arg Lys Gly Thr Ala Tyr Asp Trp 
165 170 175 

Val Thr Val His Ser He Arg Lys Thr Leu Ala Ser He Val Ser Glu 
180 185 190 

Asn Leu Asp Ser Lys Ala Ala Ser Asp Val Leu Gly His Ala Asp Ser 
195 200 205 

Arg Leu Thr Glu Arg Val Tyr He Ala Lys Thr Asp Lys Asp Val Pro 
210 215 220 

He Gly Asp Val Val Asn Gin Ala Leu Lys Glu Ala Arg Lys Val Ser 
225 230 235 240 

Lys Lys Ser Pro Asn Lys Glu Ala Lys Glu Glu Glu 



245 



250 
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<210> 247 
<211> 478 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (478) 

<223> RXN02915 



<400> 247 

cacttaatgc catgaccttg tgcatgcata gtgtcatgac cttgtgcaca ccccagacct 60 

acaccacagg catagtccta ggctgctcac aattgacatc atg cct aaa ccc eta 11: 

Met Pro Lys Pro Leu 
1 5 



ccc cca gaa acc cga cgc aag ate ate gat ttc gat ccg ttc gca ccg 
Pro Pro Glu Thr Arg Arg Lys lie lie Asp Phe Asp Pro Phe Ala Pro 



aac age ccc teg ate gaa gag ttc tgc agt egg eta aaa ata teg egg 211 
Asn Ser Pro Ser lie Glu Glu Phe Cys Ser Arg Leu Lys He Ser Arg 



cgc age ttc tac aac ate cgc aac cga tac caa caa gac gee aac gca 259 
Arg Ser Phe Tyr Asn He Arg Asn Arg Tyr Gin Gin Asp Ala Asn Ala 
40 45 50 



gca ctg cat tea cac tec age gee cca ate acc gec egg cga acg tac 307 
Ala Leu His Ser His Ser Ser Ala Pro He Thr Ala Arg Arg Thr Tyr 



gat gaa tec ate acc age acc ttg ctg tec ate cgc gca cgc ctg aaa 
Asp Glu Ser He Thr Ser Thr Leu Leu Ser He Arg Ala Arg Leu Lys 
70 75 80 85 



gec caa gga tgg gag tac ggc ccg ate tct att cga ttc gaa ggc ate 403 
Ala Gin Gly Trp Glu Tyr Gly Pro He Ser He Arg Phe Glu Gly He 
90 95 100 



ttc acc egg gaa ctg act gca ccg att cca tct gtt tea acc att get 451 
Phe Thr Arg Glu Leu Thr Ala Pro He Pro Ser Val Ser Thr He Ala 
105 110 115 



cgt ttg tta cgc gee gca gga get gtt 
Arg Leu Leu Arg Ala Ala Gly Ala Val 
120 125 



<210> 248 
<211> 126 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 248 

Met Pro Lys Pro Leu Pro Pro Glu Thr Arg Arg Lys He He Asp Phe 

1 5 10 15 

Asp Pro Phe Ala Pro Asn Ser Pro Ser He Glu Glu Phe Cys Ser Arg 
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Leu Lys He Ser Arg Arg Ser Phe Tyr Asn He Arg Asn Arg Tyr Gin 
35 40 45 

Gin Asp Ala Asn Ala Ala Leu His Ser His Ser Ser Ala Pro lie Thr 
50 55 60 

Ala Arg Arg Thr Tyr Asp Glu Ser He Thr Ser Thr Leu Leu Ser He 
65 70 75 80 

Arg Ala Arg Leu Lys Ala Gin Gly Trp Glu Tyr Gly Pro lie Ser He 
85 90 95 

Arg Phe Glu Gly He Phe Thr Arg Glu Leu Thr Ala Pro He Pro Ser 
100 105 110 

Val Ser Thr He Ala Arg Leu Leu Arg Ala Ala Gly Ala Val 
H5 120 125 



<210> 249 
<211> 657 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (634) 

<223> RXN02919 



<400> 249 

atttccctcg cgagatccat cctgtgggcg gtgcacaggt cactgccgct acgggctcag 60 

ctgacctaag atctcgagga aatgatgact tcagcgcgga gtg ccg gtc gat cac 115 

Val Pro Val Asp His 

1 5 

acc acc ate tac cgc tgg gtc cag aaa tac gec cct gag ctg gat aag 163 

Thr Thr He Tyr Arg Trp Val Gin Lys Tyr Ala Pro Glu Leu Asp Lys 

10 15 20 

cag act cgc tgg tac egg cag gtt cct gac tgg cag gec agt tec tgg 211 
Gin Thr Arg Trp Tyr Arg Gin Val Pro Asp Trp Gin Ala Ser Ser Trp 
25 30 35 

egg gtg gat gag acc tat ate egg gtc ggc ggc acg tgg tgc tat etc 259 
Arg Val Asp Glu Thr Tyr He Arg Val Gly Gly Thr Trp Cys Tyr Leu 
40 45 50 

tac egg get att acc gcg ggt ggg cag acc ctg gag ttt tat etc tea 307 
Tyr Arg Ala He Thr Ala Gly Gly Gin Thr Leu Glu Phe Tyr Leu Ser 



cca aaa egg aat gtg get gcg gec aag cgt ttc ctg gec aag acg ctg 
Pro Lys Arg Asn Val Ala Ala Ala Lys Arg Phe Leu Ala Lys Thr Leu 



cga teg aat acg aca gee ggg tec ccg egg gtc ate aac acc gac aag 
Arg Ser Asn Thr Thr Ala Gly Ser Pro Arg Val He Asn Thr Asp Lys 
90 95 100 



403 
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gca cca get ctg gec aag gca ata tec gag ctg aag gcg gag gga ate 451 
Ala Pro Ala Leu Ala Lys Ala He Ser Glu Leu Lys Ala Glu Gly He 
105 110 115 

tgc cct cag acg gtg gag cac egg cag gtg aaa tac etc aac aac gtt 499 
Cys Pro Gin Thr Val Glu His Arg Gin Val Lys Tyr Leu Asn Asn Val 
120 125 130 

ate gag gga gat cat ggc cga etc aaa aga ate ctg ggg ccg aag gga 54 7 
He Glu Gly Asp His Gly Arg Leu Lys Arg He Leu Gly Pro Lys Gly 
135 140 145 

gcg ttc aaa aac cga att tec gec tac egg acg ttg aaa ggg atg gag 595 
Ala Phe Lys Asn Arg He Ser Ala Tyr Arg Thr Leu Lys Gly Met Glu 
I 50 155 160 165 

gcg atg cat tea ttg egg aaa ggg tea ggg aac gat gtt tgacctcacg 644 
Ala Met His Ser Leu Arg Lys Gly Ser Gly Asn Asp Val 
170 175 

ggcacccgaa ccc 557 

<210> 250 

<211> 178 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 250 

Val Pro Val Asp His Thr Thr lie Tyr Arg Trp Val Gin Lys Tyr Ala 
1 5 10 15 

Pro Glu Leu Asp Lys Gin Thr Arg Trp Tyr Arg Gin Val Pro Asp Trp 
20 25 30 

Gin Ala Ser Ser Trp Arg Val Asp Glu Thr Tyr He Arg Val Gly Gly 
35 40 45 

Thr Trp Cys Tyr Leu Tyr Arg Ala He Thr Ala Gly Gly Gin Thr Leu 
50 55 60 

Glu Phe Tyr Leu Ser Pro Lys Arg Asn Val Ala Ala Ala Lys Arg Phe 
65 70 75 80 

Leu Ala Lys Thr Leu Arg Ser Asn Thr Thr Ala Gly Ser Pro Arg Val 
85 90 95 

He Asn Thr Asp Lys Ala Pro Ala Leu Ala Lys Ala He Ser Glu Leu 
100 105 110 

Lys Ala Glu Gly He Cys Pro Gin Thr Val Glu His Arg Gin Val Lys 
115 120 125 

Tyr Leu Asn Asn Val He Glu Gly Asp His Gly Arg Leu Lys Arg He 
130 135 140 

Leu Gly Pro Lys Gly Ala Phe Lys Asn Arg He Ser Ala Tyr Arg Thr 
145 150 155 160 



Leu Lys Gly Met Glu Ala Met His Ser Leu Arg Lys Gly Ser Gly 



Asn 
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<210> 251 
<211> 1281 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1258) 
<223> RXN03033 

<400> 251 

aagaccatca gaatcaaatg gtgatcgata tcttgggaaa agctattggg accaggccca 60 

atcctggcga gggcttagac gaggaggacg ccacctaaac gtg gat gag caa cgc 115 

Val Asp Glu Gin Arg 

1 5 

gcc ttt gat caa gga etc aag gaa gaa aac acc ttg ate aca gat etc 163 

Ala Phe Asp Gin Gly Leu Lys Glu Glu Asn Thr Leu He Thr Asp Leu 
10 15 20 

acc acc tgt gcc agg ctg age cat aac aag gca tta egg ctg ate aag 211 
Thr Thr Cys Ala Arg Leu Ser His Asn Lys Ala Leu Arg Leu He Lys 
25 30 35 

ctg teg aaa tea acg gcg tat tac cgc aac aag ccg cgt ccc cgt cct 259 
Leu Ser Lys Ser Thr Ala Tyr Tyr Arg Asn Lys Pro Arg Pro Arg Pro 
40 45 50 

gca ccg aaa cct gtc ctg cag gcc gtg cca gca cca aca gca cct ggt 307 
Ala Pro Lys Pro Val Leu Gin Ala Val Pro Ala Pro Thr Ala Pro Gly 
55 60 65 

gtg gaa ccc aca cca gag cct tgg cag ggg aag gag cca gca gtg teg 355 
Val Glu Pro Thr Pro Glu Pro Trp Gin Gly Lys Glu Pro Ala Val Ser 
70 75 80 85 

teg gtg cgt caa gcg ttg gca gaa cac gaa cgc cag ttc att gtt gat 403 
Ser Val Arg Gin Ala Leu Ala Glu His Glu Arg Gin Phe He Val Asp 
90 95 100 

gcg ate acc gcg tac cca caa ctg age gtt agt ggg gtg ttt aac atg 451 
Ala He Thr Ala Tyr Pro Gin Leu Ser Val Ser Gly Val Phe Asn Met 
105 HO 115 

ttg ttt aac aaa ggc ate tac cgc gca tea eta cgt aca tgg tgg cgt 499 
Leu Phe Asn Lys Gly He Tyr Arg Ala Ser Leu Arg Thr Trp Trp Arg 
120 125 130 

gtt gcc aag cag cac aag ttg tta cac aaa gac cga gtc agt gcc ctg 547 
Val Ala Lys Gin His Lys Leu Leu His Lys Asp Arg Val Ser Ala Leu 
135 140 145 

tec ccg ggg aaa cga tea cca acg cca egg gtt aag ccg agg ttg gaa 595 
Ser Pro Gly Lys Arg Ser Pro Thr Pro Arg Val Lys Pro Arg Leu Glu 
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gca aca cag cct ggt cag gtg gtg tgt tgg gat gtg acg ttc ttg ccg 643 
Ala Thr Gin Pro Gly Gin Val Val Cys Trp Asp Val Thr Phe Leu Pro 
170 175 180 

teg ctg gta cgt ggt aag acc tat gcg ttg cat ctg gcg att gat ttg 691 
Ser Leu Val Arg Gly Lys Thr Tyr Ala Leu His Leu Ala lie Asp Leu 
185 190 195 

ttt tec cgc aag att gtt ggg gcg aag gtc gcg ccg acg gaa aat acc 739 
Phe Ser Arg Lys lie Val Gly Ala Lys Val Ala Pro Thr Glu Asn Thr 
200 205 210 

tec acc gcg gtg gag ttg tta acg cag gtg tta gcg gat aat ccg ggt 787 
Ser Thr Ala Val Glu Leu Leu Thr Gin Val Leu Ala Asp Asn Pro Gly 
215 220 225 

gtg gtg acg gtg cat teg gat aat ggg teg gcg atg aca teg acg agg 835 
Val Val Thr Val His Ser Asp Asn Gly Ser Ala Met Thr Ser Thr Arg 
230 235 240 245 

gtg egg egg ttg tta gcg gat cat ggt gtg gcg ttg teg ttg att egg 883 
Val Arg Arg Leu Leu Ala Asp His Gly Val Ala Leu Ser Leu He Arg 
250 255 260 

ccg egg gtg agt gat gat aat gcg rtt gtg gag teg gtg ttt cat acg 931 
Pro Arg Val Ser Asp Asp Asn Ala Phe Val Glu Ser Val Phe His Thr 
265 270 275 

ttg aag tat egg ccg ttt tat ccg aag gtg ttt gca teg atg gat cag 979 
Leu Lys Tyr Arg Pro Phe Tyr Pro Lys Val Phe Ala Ser Met Asp Gin 
280 285 290 

gec egg gtg tgg gtg gag gag ttt gtg gtg tat tac aac acg gtt cat 1027 
Ala Arg Val Trp Val Glu Glu Phe Val Val Tyr Tyr Asn Thr Val His 
295 300 305 

ccg cat tct ggt gtg get ggg cat act ccg cag teg gtg ttt gat ggt 1075 
Pro His Ser Gly Val Ala Gly His Thr Pro Gin Ser Val Phe Asp Gly 
310 315 320 325 

agt tgg agg gcg get cat agg ttg cgt gtg cag gcg ttg gat gee cat 1123 
Ser Trp Arg Ala Ala His Arg Leu Arg Val Gin Ala Leu Asp Ala His 
330 335 340 

tac egg cag ttc ccg cag egg tat gtg ggg egg ccg gtg gtt cag gaa 1171 
Tyr Arg Gin Phe Pro Gin Arg Tyr Val Gly Arg Pro Val Val Gin Glu 
345 350 355 

gtt get ggt gtg gtg cgt ctt aat ggt gcg cgt gat gat ggg tct gta 1219 
Val Ala Gly Val Val Arg Leu Asn Gly Ala Arg Asp Asp Gly Ser Val 
360 365 370 

cag gag agg gtt ggt ggt gta gcg teg ctg tta agt get tgagttagca 1268 
Gin Glu Arg Val Gly Gly Val Ala Ser Leu Leu Ser Ala 
375 380 385 

tgtgttctta teg 1281 
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<210> 252 
<211> 386 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 252 

Val Asp Glu Gin Arg Ala Phe Asp Gin Gly Leu Lys Glu Glu Asn Thr 
1 5 10 15 

Leu He Thr Asp Leu Thr Thr Cys Ala Arg Leu Ser His Asn Lys Ala 
20 25 30 

Leu Arg Leu He Lys Leu Ser Lys Ser Thr Ala Tyr Tyr Arg Asn Lys 
35 40 45 

Pro Arg Pro Arg Pro Ala Pro Lys Pro Val Leu Gin Ala Val Pro Ala 
50 55 60 

Pro Thr Ala Pro Gly Val Glu Pro Thr Pro Glu Pro Trp Gin Gly Lys 
65 70 75 80 

Glu Pro Ala Val Ser Ser Val Arg Gin Ala Leu Ala Glu His Glu Arg 
85 90 95 

Gin Phe He Val Asp Ala He Thr Ala Tyr Pro Gin Leu Ser Val Ser 
100 105 HO 

Gly Val Phe Asn Met Leu Phe Asn Lys Gly He Tyr Arg Ala Ser Leu 
115 120 125 

Arg Thr Trp Trp Arg Val Ala Lys Gin His Lys Leu Leu His Lys Asp 
130 135 140 

Arg Val Ser Ala Leu Ser Pro Gly Lys Arg Ser Pro Thr Pro Arg Val 
145 150 155 160 

Lys Pro Arg Leu Glu Ala Thr Gin Pro Gly Gin Val Val Cys Trp Asp 
165 170 175 

Val Thr Phe Leu Pro Ser Leu Val Arg Gly Lys Thr Tyr Ala Leu His 
180 185 190 

Leu Ala He Asp Leu Phe Ser Arg Lys He Val Gly Ala Lys Val Ala 
195 200 205 

Pro Thr Glu Asn Thr Ser Thr Ala Val Glu Leu Leu Thr Gin Val Leu 
210 215 220 

Ala Asp Asn Pro Gly Val Val Thr Val His Ser Asp Asn Gly Ser Ala 
225 230 235 240 

Met Thr Ser Thr Arg Val Arg Arg Leu Leu Ala Asp His Gly Val Ala 
245 250 255 

Leu Ser Leu He Arg Pro Arg Val Ser Asp Asp Asn Ala Phe Val Glu 
260 265 270 

Ser Val Phe His Thr Leu Lys Tyr Arg Pro Phe Tyr Pro Lys Val Phe 
275 280 285 

Ala Ser Met Asp Gin Ala Arg Val Trp Val Glu Glu Phe Val Val Tyr 
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290 295 300 

Tyr Asn Thr Val His Pro His Ser Gly Val Ala Gly His Thr Pro Gin 
305 310 315 320 

Ser Val Phe Asp Gly Ser Trp Arg Ala Ala His Arg Leu Arg Val Gin 
325 330 335 

Ala Leu Asp Ala His Tyr Arg Gin Phe Pro Gin Arg Tyr Val Gly Arg 
340 345 350 

Pro Val Val Gin Glu Val Ala Gly Val Val Arg Leu Asn Gly Ala Arg 
355 360 365 

Asp Asp Gly Ser Val Gin Glu Arg Val Gly Gly Val Ala Ser Leu Leu 
370 375 380 

Ser Ala 
385 



<210> 253 
<211> 1281 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1258) 

<223> RXN03035 

<400> 253 

aagaccatca gaatcaaatg gtgatcgata tcttgggaaa agctattggg accaggccca 

atcctggcga gggcttagac gaggaggacg ccacctaaac gtg gat gag caa cgc 

Val Asp Glu Gin Arg 
1 5 

gcc ttt gat caa gga etc aag gaa gaa aac acc ttg ate aca gat etc 

Ala Phe Asp Gin Gly Leu Lys Glu Glu Asn Thr Leu lie Thr Asp Leu 
10 15 20 

acc acc tgt gcc agg ctg age cat aac aag gca tta egg ctg ate aag 
Thr Thr Cys Ala Arg Leu Ser His Asn Lys Ala Leu Arg Leu He Lys 
25 30 35 

ctg teg aaa tea acg gcg tat tac cgc aac aag ccg cgt ccc cgt cct 
Leu Ser Lys Ser Thr Ala Tyr Tyr Arg Asn Lys Pro Arg Pro Arg Pro 
40 45 50 

gca ccg aaa cct gtc ctg cag gcc gtg cca gca cca aca gca cct ggt 
Ala Pro Lys Pro Val Leu Gin Ala Val Pro Ala Pro Thr Ala Pro Gly 
55 60 65 

gtg gaa ccc aca cca gag cct tgg cag ggg aag gag cca gca gtg teg 
Val Glu Pro Thr Pro Glu Pro Trp Gin Gly Lys Glu Pro Ala Val Ser 



teg gtg cgt caa gcg ttg gca gaa cac gaa cgc cag ttc att gtt gat 
Ser Val Arg Gin Ala Leu Ala Glu His Glu Arg Gin Phe He Val Asp 
90 95 100 



403 
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gcg ate acc gcg tac cca caa ctg age gtt agt ggg gtg ttt aac atg 451 
Ala He Thr Ala Tyr Pro Gin Leu Ser Val Ser Gly Val Phe Asn Met 
105 110 115 

ttg ttt aac aaa ggc ate tac cgc gca tea eta cgt aca tgg tgg cgt 499 
Leu Phe Asn Lys Gly He Tyr Arg Ala Ser Leu Arg Thr Trp Trp Arg 
120 125 130 

gtt gee aag cag cac aag ttg tta cac aaa gac cga gtc agt gee ctg 547 
Val Ala Lys Gin His Lys Leu Leu His Lys Asp Arg Val Ser Ala Leu 
135 140 145 

tec ccg ggg aaa cga tea cca acg cca egg gtt aag ccg agg ttg gaa 595 
Ser Pro Gly Lys Arg Ser Pro Thr Pro Arg Val Lys Pro Arg Leu Glu 
150 155 160 165 

gca aca cag cct ggt cag gtg gtg tgt tgg gat gtg acg ttc ttg ccg 64 3 
Ala Thr Gin Pro Gly Gin Val Val Cys Trp Asp Val Thr Phe Leu Pro 
170 175 180 

teg ctg gta cgt ggt aag acc tat gcg ttg cat ctg gcg att gat ttg 691 
Ser Leu Val Arg Gly Lys Thr Tyr Ala Leu His Leu Ala He Asp Leu 
185 190 195 

ttt tec cgc aag att gtt ggg gcg aag gtc gcg ccg acg gaa aat acc 739 
Phe Ser Arg Lys He Val Gly Ala Lys Val Ala Pro Thr Glu Asn Thr 
200 205 210 

tec acc gcg gtg gag ttg tta acg cag gtg tta gcg gat aat ccg ggt 787 
Ser Thr Ala Val Giu Leu Leu Thr Gin Val Leu Ala Asp Asn Pro Gly 
215 220 225 

gtg gtg acg gtg cat teg gat aat ggg teg gcg atg aca teg acg agg 835 
Val Val Thr Val His Ser Asp Asn Gly Ser Ala Met Thr Ser Thr Arg 
230 235 240 245 

gtg egg egg ttg tta gcg gat cat ggt gtg gcg ttg teg ttg att egg 883 
Val Arg Arg Leu Leu Ala Asp His Gly Val Ala Leu Ser Leu He Arg 
250 255 260 

ccg egg gtg agt gat gat aat gcg ttt gtg gag teg gtg ttt cat acg 931 
Pro Arg Val Ser Asp Asp Asn Ala Phe Val Glu Ser Val Phe His Thr 
265 270 275 

ttg aag tat egg ccg ttt tat ccg aag gtg ttt gca teg atg gat cag 979 
Leu Lys Tyr Arg Pro Phe Tyr Pro Lys Val Phe Ala Ser Met Asp Gin 
280 285 290 

gee egg gtg tgg gtg gag gag ttt gtg gtg tat tac aac acg gtt cat 1027 
Ala Arg Val Trp Val Glu Glu Phe Val Val Tyr Tyr Asn Thr Val His 
295 300 305 

ccg cat tct ggt gtg get ggg cat act ccg cag teg gtg ttt gat ggt 1075 
Pro His Ser Gly Val Ala Gly His Thr Pro Gin Ser Val Phe Asp Gly 
310 315 320 325 

agt tgg agg gcg get cat agg ttg cgt gtg cag gcg ttg gat gee cat 1123 
Ser Trp Arg Ala Ala His Arg Leu Arg Val Gin Ala Leu Asp Ala His 
330 335 340 
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tac egg cag ttc ccg cag egg tat gtg ggg egg ccg gtg gtt cag gaa 1171 
Tyr Arg Gin Phe Pro Gin Arg Tyr Val Gly Arg Pro Val Val Gin Glu 
345 350 355 

gtt get ggt gtg gtg cgt ctt aat ggt gcg cgt gat gat ggg tct gta 1219 
Val Ala Gly Val Val Arg Leu Asn Gly Ala Arg Asp Asp Gly Ser Val 
360 365 370 

cag gag agg gtt ggt ggt gta gcg teg ctg tta agt get tgagttagca 1268 
Gin Glu Arg Val Gly Gly Val Ala Ser Leu Leu Ser Ala 
375 380 385 

tgtgttctta teg 1281 

<210> 254 
<211> 386 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 254 

Val Asp Glu Gin Arg Ala Phe Asp Gin Gly Leu Lys Glu Glu Asn Thr 
1 5 10 15 

Leu He Thr Asp Leu Thr Thr Cys Ala Arg Leu Ser His Asn Lys Ala 
20 25 30 

Leu Arg Leu He Lys Leu Ser Lys Ser Thr Ala Tyr Tyr Arg Asn Lys 
35 40 45 

Pro Arg Pro Arg Pro Ala Pro Lys Pro Val Leu Gin Ala Val Pro Ala 
50 55 60 

Pro Thr Ala Pro Gly Val Glu Pro Thr Pro Glu Pro Trp Gin Gly Lys 
65 70 75 80 

Glu Pro Ala Val Ser Ser Val Arg Gin Ala Leu Ala Glu His Glu Arg 
85 90 95 

Gin Phe He Val Asp Ala He Thr Ala Tyr Pro Gin Leu Ser Val Ser 
100 105 HO 

Gly Val Phe Asn Met Leu Phe Asn Lys Gly He Tyr Arg Ala Ser Leu 
115 120 125 

Arg Thr Trp Trp Arg Val Ala Lys Gin His Lys Leu Leu His Lys Asp 
130 135 140 

Arg Val Ser Ala Leu Ser Pro Gly Lys Arg Ser Pro Thr Pro Arg Val 
145 150 155 160 

Lys Pro Arg Leu Glu Ala Thr Gin Pro Gly Gin Val Val Cys Trp Asp 
165 170 175 

Val Thr Phe Leu Pro Ser Leu Val Arg Gly Lys Thr Tyr Ala Leu His 
180 185 190 

Leu Ala He Asp Leu Phe Ser Arg Lys He Val Gly Ala Lys Val Ala 
!95 200 205 

Pro Thr Glu Asn Thr Ser Thr Ala Val Glu Leu Leu Thr Gin Val Leu 
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Ala Asp Asn Pro Gly 
225 

Met Thr Ser Thr Arg 
245 

Leu Ser Leu lie Arg 
260 

Ser Val Phe His Thr 
275 

Ala Ser Met Asp Gin 
290 



Tyr Asn Thr Val His 
305 

Ser Val Phe Asp Gly 

325 

Ala Leu Asp Ala His 
340 

Pro Val Val Gin Glu 
355 

Asp Asp Gly Ser Val 
370 

Ser Ala 
385 



215 

Val Val Thr Val His Ser 
230 235 

Val Arg Arg Leu Leu Ala 
250 

Pro Arg Val Ser Asp Asp 
265 

Leu Lys Tyr Arg Pro Phe 
280 

Ala Arg Val Trp Val Glu 
295 

Pro His Ser Gly Val Ala 
310 315 

Ser Trp Arg Ala Ala His 
330 

Tyr Arg Gin Phe Pro Gin 
345 

Val Ala Gly Val Val Arg 
360 

Gin Glu Arg Val Gly Gly 
375 



220 

Asp Asn Gly Ser Ala 
240 

Asp His Gly Val Ala 
255 

Asn Ala Phe Val Glu 
270 

Tyr Pro Lys Val Phe 
285 

Glu Phe Val Val Tyr 
300 

Gly His Thr Pro Gin 
320 

Arg Leu Arg Val Gin 
335 

Arg Tyr Val Gly Arg 
350 

Leu Asn Gly Ala Arg 
365 

Val Ala Ser Leu Leu 

380 



<210> 255 
<211> 1065 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1042) 

<223> RXN03049 

<400> 255 

accagggtgc acgttccctg cacttcatcg ccatggtgtt gatgacgggc tttgtcatca 60 

tgcacgtcgg cctggttttt tggtccatgg cgactacaac atg gtc cac atg gtc 115 

Met Val His Met Val 

1 5 

ttc ggc gat atg aac act gac cgt gcg gcg cag gcc tac ate ate gtg 163 

Phe Gly Asp Met Asn Thr Asp Arg Ala Ala Gin Ala Tyr lie lie Val 

10 15 20 



ate acc acc ate gtc atg gtg gtg ttg ttc tgg ate gtg etc aga tat 
He Thr Thr He Val Met Val Val Leu Phe Trp He Val Leu Arg Tyr 
25 30 35 



211 
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tgg teg ctg get gac egg gee cgc gee cag egg ttc acc gee age ate 
Trp Ser Leu Ala Asp Arg Ala Arg Ala Gin Arg Phe Thr Ala Ser He 
40 45 50 

acg gag ate gga cgc aaa ate ttc etc aac egg ctg cgt ccc egg atg 
Thr Glu He Gly Arg Lys He Phe Leu Asn Arg Leu Arg Pro Arg Met 
55 60 65 

age agg cag aac acc tac acg gac aag gac ate teg cag ttc cac tgg 
Ser Arg Gin Asn Thr Tyr Thr Asp Lys Asp He Ser Gin Phe His Trp 
70 75 80 85 

acc aat ggc ctg ccg ccg acc gat gat gaa tec ccc gag tgg ate gee 
Thr Asn Gly Leu Pro Pro Thr Asp Asp Glu Ser Pro Glu Trp He Ala 
90 95 100 

gee cgc gac aac gag tgg gag gga tac acc ate acc etc ggc gac gat 
Ala Arg Asp Asn Glu Trp Glu Gly Tyr Thr He Thr Leu Gly Asp Asp 
105 HO 115 

ccc aac ggc acc gag aaa acc ate acc etc gac gat ctg egg gag ctg 
Pro Asn Gly Thr Glu Lys Thr He Thr Leu Asp Asp Leu Arg Glu Leu 
120 125 130 

ccg cag acc teg tat gtc gee gtc cac acg tgc atg cag ggc tgg tea 
Pro Gin Thr Ser Tyr Val Ala Val His Thr Cys Met Gin Gly Trp Ser 
135 140 145 

get acc gec egg tgg aca ggg gtg egg tta cgt gat gtt ttg tgt cat 
Ala Thr Ala Arg Trp Thr Gly Val Arg Leu Arg Asp Val Leu Cys His 
150 155 160 165 

gac ctt gtg cac acc eta gac ctt cac cac agg cat agt cct egg ctg 
Asp Leu Val His Thr Leu Asp Leu His His Arg His Ser Pro Arg Leu 
170 175 180 

etc aca att gag ate ata cct aaa ccc ctg ccc cca gaa acc cga tgc 
Leu Thr He Glu He He Pro Lys Pro Leu Pro Pro Glu Thr Arg Cys 
185 190 195 

aag ate ate gat ttc gat ctg ttc gca ccg aac agt ccc teg ate gaa 
Lys He He Asp Phe Asp Leu Phe Ala Pro Asn Ser Pro Ser He Glu 
200 205 210 

gag ttc tgc agt egg ctt aaa ata teg egg cgc age ttc tac aac ate 
Glu Phe Cys Ser Arg Leu Lys He Ser Arg Arg Ser Phe Tyr Asn He 
215 220 225 

cgc aac cga tac caa caa gat gee agt gca gcg ctg cat cca cgc tec 
Arg Asn Arg Tyr Gin Gin Asp Ala Ser Ala Ala Leu His Pro Arg Ser 
230 235 240 245 

age gec cag ate acc tec egg cga aca tac gat gaa tec ate acc agt 
Ser Ala Gin He Thr Ser Arg Arg Thr Tyr Asp Glu Ser He Thr Ser 
250 255 260 

ate ttg ttg gee ate cgc gca ccg cct gaa age cca agg atg gga rta 
He Leu Leu Ala He Arg Ala Pro Pro Glu Ser Pro Arg Met Gly Xaa 
265 270 275 

egg ycc gat etc tat yeg att cga agg cat ckc cac egg gga act gac 
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Arg Xaa Asp Leu Tyr Xaa He Arg Arg His Xaa His Arg Gly Thr Asp 
280 285 290 

tgc acc gat tec ate cgt etc aac tat cgc ttg ctt gtt acg cgc tgc 1027 
Cys Thr Asp Ser He Arg Leu Asn Tyr Arg Leu Leu Val Thr Arg Cys 
295 300 305 

agg age agt cga aag taaccctaag aagcgaccaa agt 1065 

Arg Ser Ser Arg Lys 

310 



<210> 256 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 256 

Met Val His Met Val Phe Gly Asp Met Asn Thr Asp Arg Ala Ala Gin 
1 5 10 15 

Ala Tyr He He Val lie Thr Thr He Val Met Val Val Leu Phe Trp 
20 25 30 

lie Val Leu Arg Tyr Trp Ser Leu Ala Asp Arg Ala Arg Ala Gin Ara 
35 40 45 

Phe Thr Ala Ser He Thr Glu He Gly Arg Lys He Phe Leu Asn Arg 
50 55 60 

Leu Arg Pro Arg Met Ser Arg Gin Asn Thr Tyr Thr Asp Lys Asp He 
65 70 75 80 

Ser Gin Phe His Trp Thr Asn Gly Leu Pro Pro Thr Asp Asp Glu Ser 
85 90 95 

Pro Glu Trp He Ala Ala Arg Asp Asn Glu Trp Glu Gly Tyr Thr He 
100 105 110 

Thr Leu Gly Asp Asp Pro Asn Gly Thr Glu Lys Thr He Thr Leu Asp 
115 120 125 

Asp Leu Arg Glu Leu Pro Gin Thr Ser Tyr Val Ala Val His Thr Cys 
130 135 140 

Met Gin Gly Trp Ser Ala Thr Ala Arg Trp Thr Gly Val Arg Leu Arg 
145 150 155 160 

Asp Val Leu Cys His Asp Leu Val His Thr Leu Asp Leu His His Arg 
165 170 175 

His Ser Pro Arg Leu Leu Thr He Glu He lie Pro Lys Pro Leu Pro 
180 185 190 

Pro Glu Thr Arg Cys Lys He He Asp Phe Asp Leu Phe Ala Pro Asn 
195 200 205 

Ser Pro Ser He Glu Glu Phe Cys Ser Arg Leu Lys He Ser Arg Arg 
210 215 220 

Ser Phe Tyr Asn lie Arg Asn Arg Tyr Gin Gin Asp Ala Ser Ala Ala 
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225 230 

Leu His Pro Arg Ser Ser Ala Gin 
245 

Glu Ser lie Thr Ser lie Leu Leu 
260 

Pro Arg Met Gly Xaa Arg Xaa Asp 
275 280 

His Arg Gly Thr Asp Cys Thr Asp 
290 295 

Leu Val Thr Arg Cys Arg Ser Ser 
305 310 



235 240 

lie Thr Ser Arg Arg Thr Tyr Asp 
250 255 

Ala lie Arg Ala Pro Pro Glu Ser 
265 270 

Leu Tyr Xaa He Arg Arg His Xaa 
285 

Ser He Arg Leu Asn Tyr Arg Leu 
300 

Arg Lys 



<210> 257 

<211> 951 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (928) 

<223> RXN03070 

<400> 257 

gtggataaaa gggaaaacat aggggtcatg aaatagaaca agcacgaggc ctggtaaata 60 

cgaattcgac caagaaaacg taaacacccc aggagtactc gtg cct gcc ctt cca 115 

Val Pro Ala Leu Pro 
1 5 

tea tct ate ate gac ccc etc tgg cgc cag ttc tec gcc tta ate cca 163 
Ser Ser He He Asp Pro Leu Trp Arg Gin Phe Ser Ala Leu He Pro 
10 15 20 

ccg gtt ate ate acc cac cca eta ggg tgc cac cgt gca cgc att get 211 
Pro Val lie lie Thr His Pro Leu Gly Cys His Arg Ala Arg He Ala 
25 30 35 

gac egg ate ate gtc gac aaa etc ate gca gtg ctt gtc etc ggt gtc 259 
Asp Arg He He Val Asp Lys Leu lie Ala Val Leu Val Leu Gly Val 
40 45 50 

tec tat ate aag att tec gat tec acc tgc tea gcc acc acg ata cgc 307 
Ser Tyr lie Lys lie Ser Asp Ser Thr Cys Ser Ala Thr Thr He Arg 
55 60 65 

acc cgc cga gac gag tgg ate act gcc ggg att ttc aag aat tta gaa 355 
Thr Arg Arg Asp Glu Trp He Thr Ala Gly lie Phe Lys Asn Leu Glu 
70 75 80 85 

cag ate tgt ctg gag tec tac gac cgt ttc ate ggg tta gac eta gaa 403 
Gin He Cys Leu Glu Ser Tyr Asp Arg Phe lie Gly Leu Asp Leu Glu 
90 95 100 

aac tta aat gtt gat ggc tgc att gtt aaa get ccc tgc ggc gga gag 451 
Asn Leu Asn Val Asp Gly Cys He Val Lys Ala Pro Cys Gly Gly Glu 
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gta gcc ggc aga ttc ccg gtt gac egg gaa aaa ggc acc aaa cgc teg 499 
Val Ala Gly Arg Phe Pro Val Asp Arg Glu Lys Gly Thr Lys Arg Ser 
120 125 130 

tta atg gtc gat gga cat gga ate ccg ate ggg tgc gtg gtc gcc gga 547 
Leu Met Val Asp Gly His Gly He Pro He Gly Cys Val Val Ala Gly 
135 140 145 

gcc aat egg cat gat tta ccg ttg tta get gca acc ttg gac acg etc 595 
Ala Asn Arg His Asp Leu Pro Leu Leu Ala Ala Thr Leu Asp Thr Leu 
I 50 155 160 165 

ggc egg ttt ggg ggc tct ctt ccc gat cag ate acg gtg cat etc gat 643 
Gly Arg Phe Gly Gly Ser Leu Pro Asp Gin He Thr Val His Leu Asp 
1^0 175 180 

get ggg tat gac teg aag aaa acc cgc agg eta etc age gaa ttt ggt 691 
Ala Gly Tyr Asp Ser Lys Lys Thr Arg Arg Leu Leu Ser Glu Phe Gly 
185 190 195 

tat age tgg gtg ate age att aaa ggt gag ccg ctg cag get ggg act 739 
Tyr Ser Trp Val He Ser He Lys Gly Glu Pro Leu Gin Ala Gly Thr 
200 205 210 

egg tgg gtg gtg gag cgt act aac tct tgg cat aac egg ggt ttt aag 787 
Arg Trp Val Val Glu Arg Thr Asn Ser Trp His Asn Arg Gly Phe Lys 
215 220 225 

aaa ctt agt ate tgc acc gaa cgt tgt acc egg gtt gtg gaa gcg ttt 835 
Lys Leu Ser He Cys Thr Glu Arg Cys Thr Arg Val Val Glu Ala Phe 
230 235 240 245 

ate get tta gcc aac gcg gtg att att ctg cgt egg ctt ate aaa cag 883 
He Ala Leu Ala Asn Ala Val He He Leu Arg Arg Leu He Lys Gin 
250 255 260 

gcc tgg act agt tac cgc tgg gac acc cga ccg ggc cac aga cct 928 
Ala Trp Thr Ser Tyr Arg Trp Asp Thr Arg Pro Gly His Arg Pro 
265 270 275 

taatctatcc gcgcaatctc taa 951 



<210> 258 
<211> 276 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 258 

Val Pro Ala Leu Pro Ser Ser He He Asp Pro Leu Trp Arg Gin Phe 
15 10 15 

Ser Ala Leu He Pro Pro Val He lie Thr His Pro Leu Gly Cys His 
20 25 30 

Arg Ala Arg He Ala Asp Arg He He Val Asp Lys Leu He Ala Val 
35 40 45 

Leu Val Leu Gly Val Ser Tyr He Lys He Ser Asp Ser Thr Cys Ser 
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50 55 

Ala Thr Thr lie Arg Thr Arg Arg 
65 70 

Phe Lys Asn Leu Glu Gin lie Cys 
85 

Gly Leu Asp Leu Glu Asn Leu Asn 
100 

Pro Cys Gly Gly Glu Val Ala Gly 
115 120 

Gly Thr Lys Arg Ser Leu Met Val 
130 135 



60 

Asp Glu Trp lie Thr Ala Gly He 
75 80 

Leu Glu Ser Tyr Asp Arg Phe He 
90 95 

Val Asp Gly Cys lie Val Lys Ala 
105 110 

Arg Phe Pro Val Asp Arg Glu Lys 
125 

Asp Gly His Gly He Pro He Gly 
140 



Cys Val Val Ala Gly Ala Asn Arg 
145 150 

Thr Leu Asp Thr Leu Gly Arg Phe 
165 

Thr Val His Leu Asp Ala Gly Tyr 
180 

Leu Ser Glu Phe Gly Tyr Ser Trp 
195 200 

Leu Gin Ala Gly Thr Arg Trp Val 
210 215 

Asn Arg Gly Phe Lys Lys Leu Ser 
225 230 

Val Val Glu Ala Phe He Ala Leu 
245 

Arg Leu He Lys Gin Ala Trp Thr 
260 

Gly His Arg Pro 
275 



His Asp Leu Pro Leu Leu Ala Ala 
155 160 

Gly Gly Ser Leu Pro Asp Gin He 
170 175 

Asp Ser Lys Lys Thr Arg Arg Leu 
185 190 

Val He Ser lie Lys Gly Glu Pro 
205 

Val Glu Arg Thr Asn Ser Trp His 
220 

He Cys Thr Glu Arg Cys Thr Arg 

235 240 

Ala Asn Ala Val He He Leu Arg 
250 255 

Ser Tyr Arg Trp Asp Thr Arg Pro 
265 270 



<210> 259 
<211> 742 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (742) 

<223> RXN03121 

<400> 259 

ctaggggtgg cgggattgca aaaatccgtc cccggttcgc catgaaatgc tgattttgat 60 

cgaatctttg cgctaactgt agggcgggtt cagggggtga atg cac cac gag caa 115 

Met His His Glu Gin 
1 5 
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ccc gaa ggg tgc gaa gtg ggc att cgt aga aca ate cca gag gaa age 
Pro Glu Gly Cys Glu Val Gly He Arg Arg Thr He Pro Glu Glu Ser 



cgt acg get ttc etc gac atg ate aat caa ggt atg tea ggt ctt get 
Arg Thr Ala Phe Leu Asp Met He Asn Gin Gly Met Ser Gly Leu Ala 



gcg tct aca gcg gtc ggg gtc agt gaa ttc ace ggg cga aag tgg gcg 259 

Ala Ser Thr Ala Val Gly Val Ser Glu Phe Thr Gly Arg Lys Trp Ala 

40 45 50 

aag gee gee ggg gtg aaa ctg ace cgc ggc ccg cga ggt ggc aat get 307 

Lys Ala Ala Gly Val Lys Leu Thr Arg Gly Pro Arg Gly Gly Asn Ala 



ttt gac acc gee gag aaa ctt gag att gca gee age atg eta gag aaa 355 

Phe Asp Thr Ala Glu Lys Leu Glu He Ala Ala Ser Met Leu Glu Lys 

70 75 80 85 

gga tgc eta ccc cga gaa ate ggc gag tat gtc ggc atg act egg gec 403 

Gly Cys Leu Pro Arg Glu He Gly Glu Tyr Val Gly Met Thr Arg Ala 

90 95 100 

aat ata tec eta tgg cgc aaa caa ggc cca gac aag ctt cgc caa cgc 451 

Asn He Ser Leu Trp Arg Lys Gin Gly Pro Asp Lys Leu Arg Gin Arg 
105 110 115 

gca gee acc ttg cgc acc ggc aag cga gca get gaa ttc ate cac gee 499 

Ala Ala Thr Leu Arg Thr Gly Lys Arg Ala Ala Glu Phe He His Ala 
120 125 130 

ccg gtg atg ggc cct tat tat ggg cca cgc aca etc cat caa gtg ttg 547 

Pro Val Met Gly Pro Tyr Tyr Gly Pro Arg Thr Leu His Gin Val Leu 
135 140 145 

cgt gag gac tac aca aca ctg ttt gac gag tta tct gcg ttg ggg ttg 595 

Arg Glu Asp Tyr Thr Thr Leu Phe Asp Glu Leu Ser Ala Leu Gly Leu 

150 155 160 165 

cca gca cag gtg tgt ggg gee tta ctt cat ctt get cca cca cca tea 643 

Pro Ala Gin Val Cys Gly Ala Leu Leu His Leu Ala Pro Pro Pro Ser 

170 175 180 

tta cgc ttt tct tat atg teg tgt gta gtg ccg tta ttt get gat gaa 691 

Leu Arg Phe Ser Tyr Met Ser Cys Val Val Pro Leu Phe Ala Asp Glu 
185 190 195 

ate aaa ate gta gga caa ggc aca cga tta teg tta gaa gag aaa atg 739 

He Lys He Val Gly Gin Gly Thr Arg Leu Ser Leu Glu Glu Lys Met 
200 205 210 

atg 742 
Met 



<210> 260 
<211> 214 
<212> PRT 



BGI-127CP 



-324- 



<213> Corynebacterium glutamicum 
<400> 260 

Met His His Glu Gin Pro Glu Gly Cys Glu Val Gly lie Arg Arg Thr 
15 10 15 

He Pro Glu Glu Ser Arg Thr Ala Phe Leu Asp Met He Asn Gin Gly 
20 25 30 

Met Ser Gly Leu Ala Ala Ser Thr Ala Val Gly Val Ser Glu Phe Thr 
35 40 45 

Gly Arg Lys Trp Ala Lys Ala Ala Gly Val Lys Leu Thr Arg Gly Pro 
50 55 60 

Arg Gly Gly Asn Ala Phe Asp Thr Ala Glu Lys Leu Glu He Ala Ala 



Ser Met Leu Glu Lys Gly Cys Leu Pro Arg Glu He Gly Glu Tyr Val 
85 90 95 

Gly Met Thr Arg Ala Asn He Ser Leu Trp Arg Lys Gin Gly Pro Asp 
100 105 110 

Lys Leu Arg Gin Arg Ala Ala Thr Leu Arg Thr Gly Lys Arg Ala Ala 
115 120 125 

Glu Phe He His Ala Pro Val Met Gly Pro Tyr Tyr Gly Pro Arg Thr 
130 135 140 

Leu His Gin Val Leu Arg Glu Asp Tyr Thr Thr Leu Phe Asp Glu Leu 
145 150 155 160 

Ser Ala Leu Gly Leu Pro Ala Gin Val Cys Gly Ala Leu Leu His Leu 
165 170 175 

Ala Pro Pro Pro Ser Leu Arg Phe Ser Tyr Met Ser Cys Val Val Pro 
180 185 190 

Leu Phe Ala Asp Glu He Lys He Val Gly Gin Gly Thr Arg Leu Ser 
195 200 205 

Leu Glu Glu Lys Met Met 
210 



<210> 261 
<211> 484 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (484) 

<223> RXN03161 

<400> 261 

acccaccagg acgggttgtg tgcgggattt tcttatccta caaaacggtg ctgttgcaaa 60 

gttggggcag taggaagacc ggcgtggaar aatcaggtcc atg ggc ate ttc tec 115 

Met Gly He Phe Ser 
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ggt egg cag ttc cct cgt gaa ate ate ctg tgg gcg gtg egg tgg tac 163 
Gly Arg Gin Phe Pro Arg Glu He He Leu Trp Ala Val Arg Trp Tyr 



tgc cgc tac ggc gtg age tat cgc gac etc gaa gag atg atg ace gag 211 
Cys Arg Tyr Gly Val Ser Tyr Arg Asp Leu Glu Glu Met Met Thr Glu 
25 30 35 

egg gga gtg ccg gtc gat cac ace acg ate tac cgc tgg gtc cag aaa 259 
Arg Gly Val Pro Val Asp His Thr Thr He Tyr Arg Trp Val Gin Lys 
40 45 50 

tat get cct gag ctg gat aag aag acc egg tgg tat egg caa gtt cct 307 
Tyr Ala Pro Glu Leu Asp Lys Lys Thr Arg Trp Tyr Arg Gin Val Pro 
55 60 _ 65 

gac tgg cag gee agg tec tgg egg gtg gat gag acc tat ate egg gtc 355 
Asp Trp Gin Ala Arg Ser Trp Arg Val Asp Glu Thr Tyr He Arg Val 



ggg gga aag tgg tgc tac etc tat egg gca ate acc gec ggt age cag 
Gly Gly Lys Trp Cys Tyr Leu Tyr Arg Ala lie Thr Ala Gly Ser Gin 
90 95 100 

acc ctg gac ttc tac etc tec ccg aag aga aac gtc gcg gcg gcg aag 
Thr Leu Asp Phe Tyr Leu Ser Pro Lys Arg Asn Val Ala Ala Ala Lys 
105 110 115 

cgt ttc ctg gcg aag acg ctg egg teg aat aat 
Arg Phe Leu Ala Lys Thr Leu Arg Ser Asn Asn 
120 125 



<210> 262 
<211> 128 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 262 

Met Gly He Phe Ser Gly Arg Gin Phe Pro Arg Glu He He Leu Trp 
15 10 15 

Ala Val Arg Trp Tyr Cys Arg Tyr Gly Val Ser Tyr Arg Asp Leu Glu 
20 25 30 

Glu Met Met Thr Glu Arg Gly Val Pro Val Asp His Thr Thr He Tyr 
35 40 45 

Arg Trp Val Gin Lys Tyr Ala Pro Glu Leu Asp Lys Lys Thr Arg Trp 
50 55 60 

Tyr Arg Gin Val Pro Asp Trp Gin Ala Arg Ser Trp Arg Val Asp Glu 
65 70 75 80 

Thr Tyr He Arg Val Gly Gly Lys Trp Cys Tyr Leu Tyr Arg Ala He 
85 90 95 



Thr Ala Gly Ser Gin Thr Leu Asp Phe Tyr Leu Ser Pro Lys Arg Asn 
100 " 105 110 
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Val Ala Ala Ala Lys Arg Phe Leu Ala Lys Thr Leu Arg Ser Asn Asn 
115 120 125 



<210> 263 
<211> 393 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (50) . . (370) 
<223> RXN03165 

<400> 263 

ggggttaatc ataaggcgtc cactgtgacg gaatgcgttg gtgaagatcatg ggt aat 

Met Gly Asn 



ttg ccg cag gcg ttg cgt cat agt ttt acg tgg gat cag ggt gtg cag 106 
Leu Pro Gin Ala Leu Arg His Ser Phe Thr Trp Asp Gin Gly Val Gin 



atg gca gag cat gcc egg tta age gtg gtg acc aag tgc ccg gtg ttt 
Met Ala Glu His Ala Arg Leu Ser Val Val Thr Lys Cys Pro Val Phe 



ttc tgt gat cct cat teg ccg tgg cag cgt ggg teg aat gag aat acg 202 

Phe Cys Asp Pro His Ser Pro Trp Gin Arg Gly Ser Asn Glu Asn Thr 

40 45 50 

aat gga ttg gtc agg gat ttt ttc ccg aag ggc act aat ttt get aaa 250 

Asn Gly Leu Val Arg Asp Phe Phe Pro Lys Gly Thr Asn Phe Ala Lys 

55 60 65 

gta agt gac gaa gaa gtt cag egg gca cag gat atg ctg aat tac cga 298 

Val Ser Asp Glu Glu Val Gin Arg Ala Gin Asp Met Leu Asn Tyr Arg 

70 75 80 

ccg egg aaa atg cat ggt ttt aaa age gcg acg cag gta tat gaa ata 34 6 

Pro Arg Lys Met His Gly Phe Lys Ser Ala Thr Gin Val Tyr Glu lie 



ate gta gtt ggt gca tec acg gat tgaattcgee taggagattg tgc 
He Val Val Gly Ala Ser Thr Asp 
100 105 



<210> 264 
<211> 107 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 264 

Met Gly Asn Leu Pro Gin Ala Leu Arg His Ser Phe Thr Trp Asp Gin 



BGI-127CP 



- 327- 



Gly Val Gin Met Ala Glu His Ala Arg Leu Ser Val Val Thr Lys Cys 
20 25 30 

Pro Val Phe Phe Cys Asp Pro His Ser Pro Trp Gin Arg Gly Ser Asn 
35 40 45 

Glu Asn Thr Asn Gly Leu Val Arg Asp Phe Phe Pro Lys Gly Thr Asn 
50 55 60 

Phe Ala Lys Val Ser Asp Glu Glu Val Gin Arg Ala Gin Asp Met Leu 
65 70 75 80 

Asn Tyr Arg Pro Arg Lys Met His Gly Phe Lys Ser Ala Thr Gin Val 
85 90 95 

Tyr Glu He He Val Val Gly Ala Ser Thr Asp 
100 105 



<210> 265 
<211> 423 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (400) 

<223> RXN00083 

<400> 265 

gaagatacag ggggccacgg tggggtggtg aacaagagca ggcacgaggc ctggtagata 

cggattcgac caagaaaacg tacaccactc aggagcactc gtg ctt gcc ctt cca 

Val Leu Ala Leu Pro 



tec tct ate ate gac ccc etc tgg tgc cag ttc gcc gcg ctg ate cca 163 
Ser Ser He He Asp Pro Leu Trp Cys Gin Phe Ala Ala Leu He Pro 



ccc gtg ace gac ace cac cca ctt egg tgc cac cgc cca cgc ate ccg 211 

Pro Val Thr Asp Thr His Pro Leu Arg Cys His Arg Pro Arg He Pro 

25 30 35 

gac egg ate ate ttc gac aag etc ate cag gtc etc gtc etc ggc gcc 259 

Asp Arg He He Phe Asp Lys Leu He Gin Val Leu Val Leu Gly Ala 
40 45 50 

tec tat gcc aag ate gcc gac acg aca tgc teg gcc ace acc ttg cgc 307 

Ser Tyr Ala Lys He Ala Asp Thr Thr Cys Ser Ala Thr Thr Leu Arg 
55 60 65 

acc cgc egg gac gag tgg ate acc get ggc ate ttc gag cag ctg gaa 355 

Thr Arg Arg Asp Glu Trp He Thr Ala Gly He Phe Glu Gin Leu Glu 

70 75 80 85 

cag ate tgr ttg gaa ttc tac gac cgt ate gtc gga etc gat etc 400 

Gin lie Cys Leu Glu Phe Tyr Asp Arg He Val Gly Leu Asp Leu 

90 95 100 



taagttcgga ttggctcgaa ttg 



423 
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<210> 266 
<211> 100 
<212> PRT 

<213> Corynebacteriura glutamicum 
<400> 266 

Val Leu Ala Leu Pro Ser Ser lie lie Asp Pro Leu Trp Cys Gin Phe 
15 10 15 

Ala Ala Leu lie Pro Pro Val Thr Asp Thr His Pro Leu Arg Cys His 
20 25 30 

Arg Pro Arg lie Pro Asp Arg lie lie Phe Asp Lys Leu lie Gin Val 
35 40 45 

Leu Val Leu Gly Ala Ser Tyr Ala Lys lie Ala Asp Thr Thr Cys Ser 
50 55 60 

Ala Thr Thr Leu Arg Thr Arg Arg Asp Glu Trp He Thr Ala Gly He 
65 70 75 80 

Phe Glu Gin Leu Glu Gin He Cys Leu Glu Phe Tyr Asp Arg He Val 
85 90 95 

Gly Leu Asp Leu 
100 



<210> 267 
<211> 230 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (207 ) 
<223> RXN02004 

<400> 267 

cgc gtc ggc cgt ctg atg cgt cag aac ggc att etc ate ate cgc age 48 
Arg Val Gly Arg Leu Met Arg Gin Asn Gly He Leu He He Arg Ser 
15 10 15 

egg aag ttc aag cgc acg acc ggc age gat cat acc ttc aac ate gca 96 
Arg Lys Phe Lys Arg Thr Thr Gly Ser Asp His Thr Phe Asn He Ala 
20 25 30 

ccg aac ttt ctg cag cag gac ttt atg gcg age agg ccg aac cag aag 144 
Pro Asn Phe Leu Gin Gin Asp Phe Met Ala Ser Arg Pro Asn Gin Lys 
35 40 45 

tgg gcg ggc gac ate acc tat gtc tgg acg cgc gag ggc ctg ggt eta 192 
Trp Ala Gly Asp He Thr Tyr Val Trp Thr Arg Glu Gly Leu Gly Leu 
50 55 60 

tct ggc cga cat tct tgacctttat ccccgccggg tga 230 
Ser Gly Arg His Ser 
65 
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<210> 268 
<211> 69 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 268 

Arg Val Gly Arg Leu Met Arg Gin Asn Gly He Leu He He Arg Ser 
15 10 15 

Arg Lys Phe Lys Arg Thr Thr Gly Ser Asp His Thr Phe Asn He Ala 
20 25 30 

Pro Asn Phe Leu Gin Gin Asp Phe Met Ala Ser Arg Pro Asn Gin Lys 
35 40 45 

Trp Ala Gly Asp He Thr Tyr Val Trp Thr Arg Glu Gly Leu Gly Leu 
50 ~ 55 60 

Ser Gly Arg His Ser 
65 



<210> 269 
<211> 675 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (652) 

<223> RXN02287 

<400> 269 

ttgaaaaagg aacattagtg ccagtaacaa gagcccagtt gaattcaagc gggcagagac 60 

acatctggcc ctcaaaattt tccttttact ggagaccact gtg tac tea att tea 115 

Val Tyr Ser He Ser 



gaa act ate gee cga act ctt atg ccc cgc acc gat cac gtt ttc gac 
Glu Thr He Ala Arg Thr Leu Met Pro Arg Thr Asp His Val Phe Asp 



ctg atg ggc aac gga aac gec tgg ttc gtc gat gee eta gaa cgc etc 
Leu Met Gly Asn Gly Asn Ala Trp Phe Val Asp Ala Leu Glu Arg Leu 



ggg cga ggc ate ate acc gtc cgc ccc aca gtt gaa acc gtg gec gee 
Gly Arg Gly He He Thr Val Arg Pro Thr Val Glu Thr Val Ala Ala 
40 45 50 

gcg gac acc tac cac cgc gtc acc cgc cgc ccg gcg gtc get acc acc 
Ala Asp Thr Tyr His Arg Val Thr Arg Arg Pro Ala Val Ala Thr Thr 



acc tar ggt get ggt ttc acc aac acc atg acc acg ctt gee gac gtc 
Thr Tyr Gly Ala Gly Phe Thr Asn Thr Met Thr Thr Leu Ala Asp Val 



gec etc tec cgt ate cca ctt ctt tta gtt gtg ggc act gec ccg age 403 
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Ala Leu Ser Arg He Pro Leu Leu Leu Val Val Gly Thr Ala Pro Ser 

90 95 100 

gcc ggg cct cgc tgt ttc gac att gac egg caa gga etc gca cgt gec 451 

Ala Gly Pro Arg Cys Phe Asp He Asp Arg Gin Gly Leu Ala Arg Ala 

105 110 115 

gta ggt gtg gaa acc ttc acc gtg cat gca gat gac gtt get gcg gta 4 99 

Val Gly Val Glu Thr Phe Thr Val His Ala Asp Asp Val Ala Ala Val 

120 125 130 

act ctt cag get tgg aat aat acg ccg gaa aac aca cac gtg ate ctg 547 

Thr Leu Gin Ala Trp Asn Asn Thr Pro Glu Asn Thr His Val He Leu 

135 140 145 

gaa ate ccc tat gac eta gca get gcc aca gcc acc gat cca aca gtg 595 

Glu He Pro Tyr Asp Leu Ala Ala Ala Thr Ala Thr Asp Pro Thr Val 

150 155 160 165 

act aca tac ctg ctg cgc ccc gga ttt cag aaa etc ccg atg tea ccg 643 

Thr Thr Tyr Leu Leu Arg Pro Gly Phe Gin Lys Leu Pro Met Ser Pro 

170 175 180 



<210> 270 
<211> 184 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 270 

Val Tyr Ser He Ser Glu Thr He } 
1 5 



Ala Arg Thr Leu Met Pro Arg Thr 
10 15 



Asp His Val Phe Asp Leu Met Gly Asn Gly Asn Ala Trp Phe Val Asp 
20 25 30 

Ala Leu Glu Arg Leu Gly Arg Gly He He Thr Val Arg Pro Thr Val 
35 40 45 

Glu Thr Val Ala Ala Ala Asp Thr Tyr His Arg Val Thr Arg Arg Pro 
50 55 60 

Ala Val Ala Thr Thr Thr Tyr Gly Ala Gly Phe Thr Asn Thr Met Thr 
65 70 75 80 

Thr Leu Ala Asp Val Ala Leu Ser Arg He Pro Leu Leu Leu Val Val 
85 90 95 

Gly Thr Ala Pro Ser Ala Gly Pro Arg Cys Phe Asp He Asp Arg Gin 
100 105 110 

Gly Leu Ala Arg Ala Val Gly Val Glu Thr Phe Thr Val His Ala Asp 
115 120 125 



Asp Val Ala Ala Val Thr Leu Gin Ala Trp Asn Asn Thr Pro Glu Asn 
130 135 140 



BGI-127CP 



Thr His Val lie Leu Glu lie Pro Tyr Asp Leu Ala Ala Ala Thr Ala 
145 150 155 160 

Thr Asp Pro Thr Val Thr Thr Tyr Leu Leu Arg Pro Gly Phe Gin Lys 
165 170 175 

Leu Pro Met Ser Pro Thr Leu Ser 
180 



<210> 271 
<211> 1431 
<212> DNA 
<213> Corynebact 

<220> 
<221> CDS 

<222> (101) . . (1408) 
<223> RXN02963 

<400> 271 

aacctgggct agcggtgtag acccgaaaat aaacgagcct tttgtcaggg ttaaggttta 60 

ggtatctaag ctaaccaaac accaacaaaa ggctctaccc atg aag tct acc ggc 115 

Met Lys Ser Thr Gly 



aac ate ate get gac acc ate tgc cgc act gcg gaa eta gga etc acc 
Asn He He Ala Asp Thr He Cys Arg Thr Ala Glu Leu Gly Leu Thr 
10 15 20 

ate acc ggc get tec gat gca ggt gat tac acc ctg ate gaa gca gac 
He Thr Gly Ala Ser Asp Ala Gly Asp Tyr Thr Leu He Glu Ala Asp 



gca etc gac tac acc tec acc tgc cca gaa tgc tec caa cct ggg gtg 

Ala Leu Asp Tyr Thr Ser Thr Cys Pro Glu Cys Ser Gin Pro Gly Val 

40 45 50 

ttt cgt cat cac acc cac egg atg etc att gat tta ccc ate gtc ggg 

Phe Arg His His Thr His Arg Met Leu He Asp Leu Pro He Val Gly 



ttt ccc acc aaa ctg ttt ate cgt eta cct cgc tac cgc tgc acc aac 

Phe Pro Thr Lys Leu Phe He Arg Leu Pro Arg Tyr Arg Cys Thr Asn 

70 75 80 85 

ccc aca tgt aag caa aag tat ttc caa gca gaa eta age tgc get gac 

Pro Thr Cys Lys Gin Lys Tyr Phe Gin Ala Glu Leu Ser Cys Ala Asp 

90 95 100 

cac ggt aaa aag gtc acc cac egg gtc acc cgc tgg att tta caa cgc 

His Gly Lys Lys Val Thr His Arg Val Thr Arg Trp He Leu Gin Arg 

105 110 115 

ctt get att gac egg atg agt gtt cac gca acc gcg aaa gca ctt ggg 

Leu Ala He Asp Arg Met Ser Val His Ala Thr Ala Lys Ala Leu Gly 

120 125 130 



eta ggg tgg gat tta acc tgc caa eta gee etc gat atg tgc cgt gag 
Leu Gly Trp Asp Leu Thr Cys Gin Leu Ala Leu Asp Met Cys Arg Glu 



547 
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ctg gtc tat aac gat cct cac cat ctt gat gga gtg tat gtc att ggg 595 

Leu Val Tyr Asn Asp Pro His His Leu Asp Gly Val Tyr Val lie Gly 

150 155 160 165 

gtg gat gag cat aag tgg tea cat aat agg get aag cat ggt gat ggg 643 

Val Asp Glu His Lys Trp Ser His Asn Arg Ala Lys His Gly Asp Gly 
170 175 180 

ttt gtc acc gtg att gtc gat atg acc ggg cat egg tat gac tea egg 691 

Phe Val Thr Val He Val Asp Met Thr Gly His Arg Tyr Asp Ser Arg 
185 190 195 

tgt cct gee egg tta tta gat gtc gtc cca ggt cgt agt get gat get 739 

Cys Pro Ala Arg Leu Leu Asp Val Val Pro Gly Arg Ser Ala Asp Ala 
200 205 210 

tta egg tec tgg ctt ggc tec cgc ggt gaa cag ttc cgc aat cag ata 787 

Leu Arg Ser Trp Leu Gly Ser Arg Gly Glu Gin Phe Arg Asn Gin He 
215 220 225 

egg ate gtg tec atg gat gga ttc caa ggc tac gee aca gca agt aaa 835 

Arg He Val Ser Met Asp Gly Phe Gin Gly Tyr Ala Thr Ala Ser Lys 

230 235 240 245 

gaa etc att cct tct get cgt cgc gtg atg gat cca ttc cat gtt gtg 883 

Glu Leu He Pro Ser Ala Arg Arg Val Met Asp Pro Phe His Val Val 
250 255 260 

egg ctt get ggt gac aag etc acc gee tgc egg caa cgc etc cag egg 931 

Arg Leu Ala Gly Asp Lys Leu Thr Ala Cys Arg Gin Arg Leu Gin Arg 
265 270 275 

gag aaa tac cag cgt cgt ggt tta age cag gat ccg ttg tat aaa aac 979 

Glu Lys Tyr Gin Arg Arg Gly Leu Ser Gin Asp Pro Leu Tyr Lys Asn 
280 285 290 

egg aag acc ttg ttg acc acg cac aag tgg ttg agt cct cgt cag caa 1027 

Arg Lys Thr Leu Leu Thr Thr His Lys Trp Leu Ser Pro Arg Gin Gin 
295 300 305 

gaa age ttg gag cag ttg tgg gcg tat gac aaa gac tac ggg gcg tta 1075 

Glu Ser Leu Glu Gin Leu Trp Ala Tyr Asp Lys Asp Tyr Gly Ala Leu 

310 315 320 325 

aag ctt gcg tgg ctt gcg tat cag gcg att att gat tgt tat cag atg 1123 

Lys Leu Ala Trp Leu Ala Tyr Gin Ala He He Asp Cys Tyr Gin Met 
330 335 340 

ggt aat aag cgt gaa gcg aag aag aaa atg egg acc att att gat cag 1171 

Gly Asn Lys Arg Glu Ala Lys Lys Lys Met Arg Thr He He Asp Gin 
345 350 355 

ctt egg gtg ttg aag ggg ccg aat aag gaa etc gcg cag ttg ggt cgt 1219 

Leu Arg Val Leu Lys Gly Pro Asn Lys Glu Leu Ala Gin Leu Gly Arg 
360 365 370 

agt ttg ttt aaa cga ctt ggt gat gtg ttg gcg tat ttc gar gtt ggt 1267 

Ser Leu Phe Lys Arg Leu Gly Asp Val Leu Ala Tyr Phe Asp Val Gly 
375 380 385 
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gtc tec aac ggt ccg gtc gaa gcg ate aac gga egg ttg gag cat ttg 1315 
Val Ser Asn Gly Pro Val Glu Ala lie Asn Gly Arg Leu Glu His Leu 
390 395 400 405 

cgt ggg att get eta ggt ttc cgt aat ttg aac cac tac att ctg egg 1363 
Arg Gly lie Ala Leu Gly Phe Arg Asn Leu Asn His Tyr lie Leu Arg 
410 415 420 

tgc ctt ate cat tea ggg cag ttg gtc cat aag ate aat gca etc 1408 
Cys Leu lie His Ser Gly Gin Leu Val His Lys lie Asn Ala Leu 
425 430 435 

taaaacagga agagecagta aac 1431 

<210> 272 
<211> 436 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 272 

Met Lys Ser Thr Gly Asn lie lie Ala Asp Thr lie Cys Arg Thr Ala 
1 5 10 15 

Glu Leu Gly Leu Thr lie Thr Gly Ala Ser Asp Ala Gly Asp Tyr Thr 
20 25 30 

Leu lie Glu Ala Asp Ala Leu Asp Tyr Thr Ser Thr Cys Pro Glu Cys 
35 40 45 

Ser Gin Pro Gly Val Phe Arg His His Thr His Arg Met Leu lie Asp 
50 55 60 

Leu Pro lie Val Gly Phe Pro Thr Lys Leu Phe lie Arg Leu Pro Arg 
65 70 75 80 

Tyr Arg Cys Thr Asn Pro Thr Cys Lys Gin Lys Tyr Phe Gin Ala Glu 
85 90 95 

Leu Ser Cys Ala Asp His Gly Lys Lys Val Thr His Arg Val Thr Arg 
100 105 110 

Trp lie Leu Gin Arg Leu Ala lie Asp Arg Met Ser Val His Ala Thr 
115 120 125 

Ala Lys Ala Leu Gly Leu Gly Trp Asp Leu Thr Cys Gin Leu Ala Leu 
130 135 140 

Asp Met Cys Arg Glu Leu Val Tyr Asn Asp Pro His His Leu Asp Gly 
145 150 155 160 

Val Tyr Val lie Gly Val Asp Glu His Lys Trp Ser His Asn Arg Ala 
165 170 175 

Lys His Gly Asp Gly Phe Val Thr Val lie Val Asp Met Thr Gly His 
180 185 190 

Arg Tyr Asp Ser Arg Cys Pro Ala Arg Leu Leu Asp Val Val Pro Gly 
195 200 205 
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Arg Ser Ala Asp Ala Leu Arg Ser Trp Leu Gly Ser Arg Gly Glu Gin 
210 215 220 

Phe Arg Asn Gin He Arg He Val Ser Met Asp Gly Phe Gin Gly Tyr 
225 230 235 240 

Ala Thr Ala Ser Lys Glu Leu lie Pro Ser Ala Arg Arg Val Met Asp 
245 250 255 

Pro Phe His Val Val Arg Leu Ala Gly Asp Lys Leu Thr Ala Cys Arg 
260 265 270 

Gin Arg Leu Gin Arg Glu Lys Tyr Gin Arg Arg Gly Leu Ser Gin Asp 
275 280 285 

Pro Leu Tyr Lys Asn Arg Lys Thr Leu Leu Thr Thr His Lys Trp Leu 
290 295 300 

Ser Pro Arg Gin Gin Glu Ser Leu Glu Gin Leu Trp Ala Tyr Asp Lys 
305 310 315 320 

Asp Tyr Gly Ala Leu Lys Leu Ala Trp Leu Ala Tyr Gin Ala He He 
325 330 335 

Asp Cys Tyr Gin Met Gly Asn Lys Arg Glu Ala Lys Lys Lys Met Arg 
340 345 350 

Thr He He Asp Gin Leu Arg Val Leu Lys Gly Pro Asn Lys Glu Leu 
355 360 365 

Ala Gin Leu Gly Arg Ser Leu Phe Lys Arg Leu Gly Asp Val Leu Ala 
370 375 380 

Tyr Phe Asp Val Gly Val Ser Asn Gly Pro Val Glu Ala He Asn Gly 
385 390 395 400 

Arg Leu Glu His Leu Arg Gly He Ala Leu Gly Phe Arg Asn Leu Asn 
405 410 415 

His Tyr He Leu Arg Cys Leu He His Ser Gly Gin Leu Val His Lys 
420 425 430 

He Asn Ala Leu 
435 



<210> 273 

<211> 2787 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2764) 

<223> RXA02788 

<400> 273 

cacctagtgg agacgggtaa agttaccacc agtccatttt taggcgtgtg tttttgaatg 60 

cgctaaaaca tttcgagaag ttctaaggca ggataccgct gtg cag acc cat gag 115 

Val Gin Thr His Glu 
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ate agg gag cgt ttt acc aat cac ttc gtc aat gec ggt cac cag gcg 
lie Arg Glu Arg Phe Thr Asn His Phe Val Asn Ala Gly His Gin Ala 



gta cct age gcg tea ctg att etc gac gac cct aac ctg ctg ttc gtt 
Val Pro Ser Ala Ser Leu lie Leu Asp Asp Pro Asn Leu Leu Phe Val 



aac gca ggc atg gtt cca ttc aag ccg tac ttc ctg ggc cag cag acc 
Asn Ala Gly Met Val Pro Phe Lys Pro Tyr Phe Leu Gly Gin Gin Thr 



cca cct ttt gaa aac ggc act gcg act tec att cag aag tgt gtt cgt 
Pro Pro Phe Glu Asn Gly Thr Ala Thr Ser lie Gin Lys Cys Val Arg 



acc ctg gat ate gaa gaa gtg ggt ate acc act cgc cac aat acc ttc 
Thr Leu Asp lie Glu Glu Val Gly lie Thr Thr Arg His Asn Thr Phe 



ttc cag atg gca ggt aac ttc tec ttc ggc cag tac trc aaa gaa ggc 403 

Phe Gin Met Ala Gly Asn Phe Ser Phe Gly Gin Tyr Phe Lys Glu Gly 

90 95 100 

gca att acc cac gca tgg ggc ctt ctg act ggt tec gta gca gac gga 451 

Ala lie Thr His Ala Trp Gly Leu Leu Thr Gly Ser Val Ala Asp Gly 

105 110 115 

ggc ttt ggc ctt gat cca gag cgc etc tgg gtc act gtg tac etc gat 499 

Gly Phe Gly Leu Asp Pro Glu Arg Leu Trp Val Thr Val Tyr Leu Asp 

120 125 130 

gat gac gag get gca gag ate tgg gaa aag aag ate ggc gtc cca tea 547 

Asp Asp Glu Ala Ala Glu lie Trp Glu Lys Lys lie Gly Val Pro Ser 

135 140 145 

gag cgc ate cag cgc ctg ggt atg get gac aac tac tgg tec atg ggt 595 

Glu Arg He Gin Arg Leu Gly Met Ala Asp Asn Tyr Trp Ser Met Gly 

150 155 160 165 

gta cca gga cct tgt ggc cct tgc tec gag ate tac tac gac cgc ggc 643 

Val Pro Gly Pro Cys Gly Pro Cys Ser Glu He Tyr Tyr Asp Arg Gly 

170 175 180 

gag aag tac ggc aag gaa ggc ggc cct gtc get gac gac aac cgc tac 691 

Glu Lys Tyr Gly Lys Glu Gly Gly Pro Val Ala Asp Asp Asn Arg Tyr 

185 190 195 

atg gag ate tgg aac ctg gtc ttc atg gag aag gaa cgc gga cag ggt 739 

Met Glu He Trp Asn Leu Val Phe Met Glu Lys Glu Arg Gly Gin Gly 

200 205 210 

att ggc aag gac aac ttc gac ate ctt ggc gat ctt cca aag aag aac 787 

lie Gly Lys Asp Asn Phe Asp He Leu Gly Asp Leu Pro Lys Lys Asn 

215 220 225 

ate gat acc ggc atg ggc gtc gag cgc gtt gee tgc ate etc cag gat 835 

He Asp Thr Gly Met Gly Val Glu Arg Val Ala Cys He Leu Gin Asp 

230 235 240 245 
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gtt gaa aac gtc tac gaa acc gac ctg ctg cgc cca gtc ate gac gtt 883 

Val Glu Asn Val Tyr Glu Thr Asp Leu Leu Arg Pro Val lie Asp Val 

250 255 260 

gca gag acc ctg acc gga acc aag tat ggt tct gac aac acc tct gac 931 

Ala Glu Thr Leu Thr Gly Thr Lys Tyr Gly Ser Asp Asn Thr Ser Asp 

265 270 275 

att cgc ttc cgc gtt ate gec gac cac tct cgt acc ggc atg atg etc 979 

lie Arg Phe Arg Val lie Ala Asp His Ser Arg Thr Gly Met Met Leu 

280 285 290 

ate etc gat ggt gtt acc cca ggc aac gaa ggc cgt gga tac ate ctg 1027 

lie Leu Asp Gly Val Thr Pro Gly Asn Glu Gly Arg Gly Tyr lie Leu 

295 300 305 

cgc cgc ctg ctt cgc cgc att ate cgt tec gca cgt ctg etc ggt get 1075 

Arg Arg Leu Leu Arg Arg lie lie Arg Ser Ala Arg Leu Leu Gly Ala 

310 315 320 325 

act ggt gag acc atg gag cag ttc atg aac acc ate atg gac acc atg 1123 

Thr Gly Glu Thr Met Glu Gin Phe Met Asn Thr lie Met Asp Thr Met 

330 335 340 

acc ccg tec tac cca gaa ate gec gac aac cgt gag cgc ate atg cgt 1171 

Thr Pro Ser Tyr Pro Glu lie Ala Asp Asn Arg Glu Arg lie Met Arg 

345 350 355 

gtg get gtc acc gaa gag cgc get ttc ttg aag act ctg gtc tct gga 1219 

Val Ala Val Thr Glu Glu Arg Ala Phe Leu Lys Thr Leu Val Ser Gly 

360 365 370 

acc cac etc ttc gaa gag get gca acc tec ate aag get gca gga tec 1267 

Thr His Leu Phe Glu Glu Ala Ala Thr Ser He Lys Ala Ala Gly Ser 

375 380 385 

acc aag gtt gec ggt get cag gca ttc gca ctg cac gac acc tac ggt 1315 

Thr Lys Val Ala Gly Ala Gin Ala Phe Ala Leu His Asp Thr Tyr Gly 

390 395 400 405 

ttc ccc ate gac etc acc etc gaa atg get gca gaa gca ggc ctt gag 1363 

Phe Pro He Asp Leu Thr Leu Glu Met Ala Ala Glu Ala Gly Leu Glu 

410 415 420 

gtt gac gtt gaa ggc ttt gat tec etc atg gca gag cag cgc tec cgt 1411 

Val Asp Val Glu Gly Phe Asp Ser Leu Met Ala Glu Gin Arg Ser Arg 

425 430 435 

gca aag get gac age cag gca aag aag cac ggc cac acc gac ttg age 1459 

Ala Lys Ala Asp Ser Gin Ala Lys Lys His Gly His Thr Asp Leu Ser 

440 445 450 

ate tac cgc gaa tgg gtc gac aac aac cca acc gta ttc acc ggc ttt 1507 

He Tyr Arg Glu Trp Val Asp Asn Asn Pro Thr Val Phe Thr Gly Phe 

455 460 465 

gag gaa ctg gat tec cag tec aag gtc etc gga eta ctt tec gat ggt 1555 

Glu Glu Leu Asp Ser Gin Ser Lys Val Leu Gly Leu Leu Ser Asp Gly 

470 475 480 485 
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gcc aag att tct gaa gcc aca gaa ggt caa gaa gtt gag gtc ate etc 1603 
Ala Lys lie Ser Glu Ala Thr Glu Gly Gin Glu Val Glu Val lie Leu 
490 495 500 

gac cag tea cct ctg tac gca gaa tea ggt gga cag etc ggc gat cgt 1651 
Asp Gin Ser Pro Leu Tyr Ala Glu Ser Gly Gly Gin Leu Gly Asp Arg 
505 510 515 

ggt cag ate ctg etc gga gac acc gtg ctt gat gtc cat gac gtg cag 1699 
Gly Gin lie Leu Leu Gly Asp Thr Val Leu Asp Val His Asp Val Gin 
520 525 530 

aag ate ggt aag aaa ctg tgg gtt cac aag gca etc gtg gca aac ggt 1747 
Lys lie Gly Lys Lys Leu Trp Val His Lys Ala Leu Val Ala Asn Gly 
535 540 545 

gga ctt gcg gta ggt gat gaa gtg gtg gca age gtc gat aag caa tgg 1795 
Gly Leu Ala Val Gly Asp Glu Val Val Ala Ser Val Asp Lys Gin Trp 
550 555 560 565 

cgc cat get gca cgc cag gca cac acc gca acc cac ctg att cat gcc 1843 
Arg His Ala Ala Arg Gin Ala His Thr Ala Thr His Leu He His Ala 
570 575 580 

get ctg egg cag gtt ctt gga cca act gcc etc cag gca gga tec atg 1891 
Ala Leu Arg Gin Val Leu Gly Pro Thr Ala Leu Gin Ala Gly Ser Met 
585 590 595 

aac aag cca ggc tac ctg cgc ttc gac ttc aac tac acc gag cag etc 1939 
Asn Lys Pro Gly Tyr Leu Arg Phe Asp Phe Asn Tyr Thr Glu Gin Leu 
600 605 610 

acc cca gca caa gtc gag caa ate cag gcg ate acc aac gaa gcc gtg 1987 
Thr Pro Ala Gin Val Glu Gin He Gin Ala He Thr Asn Glu Ala Val 
615 620 625 

gac acc gac tgg get gtc aac acc gtg gaa acc tea etc gag gaa gcc 2035 
Asp Thr Asp Trp Ala Val Asn Thr Val Glu Thr Ser Leu Glu Glu Ala 
630 635 640 645 

aag gca atg ggt gcg atg gcg etc ttc ggc gaa aac tac gga age acc 2083 
Lys Ala Met Gly Ala Met Ala Leu Phe Gly Glu Asn Tyr Gly Ser Thr 
650 655 660 

gtg cgc gtt gtg gaa ate ggc gga cct ttc tec atg gaa etc tgt ggc 2131 
Val Arg Val Val Glu He Gly Gly Pro Phe Ser Met Glu Leu Cys Gly 
665 670 675 

ggt acg cac gtt gcg cac tec tea cag ate ggc cca gtg gca ctg ttg 2179 
Gly Thr His Val Ala His Ser Ser Gin He Gly Pro Val Ala Leu Leu 
680 685 690 

ggt gaa tea tec ate ggc tec ggc gtg cgc cgc ate gag gcc tac tec 2227 
Gly Glu Ser Ser He Gly Ser Gly Val Arg Arg He Glu Ala Tyr Ser 
695 700 705 

ggc ctg aac tec ttc aac tac ctg tec aag gaa cgc gca etc gcc gag 2275 
Gly Leu Asn Ser Phe Asn Tyr Leu Ser Lys Glu Arg Ala Leu Ala Glu 
710 715 720 725 

ggt ttg gca age tec ctg aag get cca tec gag gaa ctt cca gag cgc 2323 
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Gly Leu Ala Ser Ser Leu Lys Ala Pro Ser Glu Glu Leu Pro Glu Arg 
730 735 740 

gtc gca cag ctg gta gac aag ctg aag gca gca gag aag gaa ate gaa 2371 
Val Ala Gin Leu Val Asp Lys Leu Lys Ala Ala Glu Lys Glu lie Glu 
745 750 755 

gec ctg cac cgt cag cag etc atg gca caa acc gca gac ctg ttg aac 2419 
Ala Leu His Arg Gin Gin Leu Met Ala Gin Thr Ala Asp Leu Leu Asn 
760 765 770 

aac get caa gag ate ggt ggc gtc acc acc ttg ctg ctg cgc gtc aag 2467 
Asn Ala Gin Glu He Gly Gly Val Thr Thr Leu Leu Leu Arg Val Lys 
775 780 785 

gac aac acc aac gec ggt gac ctg cgc acc ate gca acc acc ctg aag 2515 
Asp Asn Thr Asn Ala Gly Asp Leu Arg Thr He Ala Thr Thr Leu Lys 
790 795 800 805 

gac aag etc ggc gac cgc gaa ggc gtc ttg gtt att gec tec gac aac 2563 
Asp Lys Leu Gly Asp Arg Glu Gly Val Leu Val He Ala Ser Asp Asn 
810 815 820 

gec ggc aag gtt cca ttc gtg gta get gca acc aag gee get gtg get 2611 
Ala Gly Lys Val Pro Phe Val Val Ala Ala Thr Lys Ala Ala Val Ala 
825 830 835 

cgc gga get cac tec ggc aac ctg gtt aag etc gtt ggt tec tac ate 2659 
Arg Gly Ala His Ser Gly Asn Leu Val Lys Leu Val Gly Ser Tyr He 
840 845 850 

gac ggt cgc ggt ggc ggc aag get gac etc gca caa gga tec ggc gee 2707 
Asp Gly Arg Gly Gly Gly Lys Ala Asp Leu Ala Gin Gly Ser Gly Ala 
855 860 865 

aac att get ggc ctg gaa tec gca ttc ggc gca gtc cgc get gag ate 2755 
Asn He Ala Gly Leu Glu Ser Ala Phe Gly Ala Val Arg Ala Glu He 
870 875 880 885 

gag gca etc taagecttea gtctaggccc taa 2787 
Glu Ala Leu 



<210> 274 
<211> 888 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 274 

Val Gin Thr His Glu He Arg Glu Arg Phe Thr Asn His Phe Val Asn 
15 10 15 

Ala Gly His Gin Ala Val Pro Ser Ala Ser Leu He Leu Asp Asp Pro 
20 25 30 

Asn Leu Leu Phe Val Asn Ala Gly Met Val Pro Phe Lys Pro Tyr Phe 
35 40 45 

Leu Gly Gin Gin Thr Pro Pro Phe Glu Asn Gly Thr Ala Thr Ser He 
50 55 60 
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Gln Lys Cys Val Arg Thr Leu Asp He Glu Glu Val Gly He Thr Thr 



Arg His Asn Thr Phe Phe Gin Met Ala Gly Asn Phe Ser Phe Gly Gin 
85 90 95 

Tyr Phe Lys Glu Gly Ala He Thr His Ala Trp Gly Leu Leu Thr Gly 
100 105 110 

Ser Val Ala Asp Gly Gly Phe Gly Leu Asp Pro Glu Arg Leu Trp Val 
115 120 125 

Thr Val Tyr Leu Asp Asp Asp Glu Ala Ala Glu He Trp Glu Lys Lys 
130 135 140 

He Gly Val Pro Ser Glu Arg He Gin Arg Leu Gly Met Ala Asp Asn 
145 150 155 160 

Tyr Trp Ser Met Gly Val Pro Gly Pro Cys Gly Pro Cys Ser Glu He 
165 170 175 

Tyr Tyr Asp Arg Gly Glu Lys Tyr Gly Lys Glu Gly Gly Pro Val Ala 
180 185 190 

Asp Asp Asn Arg Tyr Met Glu He Trp Asn Leu Val Phe Met Glu Lys 
195 200 205 

Glu Arg Gly Gin Gly He Gly Lys Asp Asn Phe Asp He Leu Gly Asp 
210 215 220 

Leu Pro Lys Lys Asn He Asp Thr Gly Met Gly Val Glu Arg Val Ala 
225 230 235 240 

Cys He Leu Gin Asp Val Glu Asn Val Tyr Glu Thr Asp Leu Leu Arg 
245 250 255 

Pro Val He Asp Val Ala Glu Thr Leu Thr Gly Thr Lys Tyr Gly Ser 
260 265 270 

Asp Asn Thr Ser Asp He Arg Phe Arg Val lie Ala Asp His Ser Arg 
275 280 285 

Thr Gly Met Met Leu He Leu Asp Gly Val Thr Pro Gly Asn Glu Gly 
290 295 300 

Arg Gly Tyr He Leu Arg Arg Leu Leu Arg Arg He He Arg Ser Ala 
305 310 315 320 

Arg Leu Leu Gly Ala Thr Gly Glu Thr Met Glu Gin Phe Met Asn Thr 
325 330 335 

He Met Asp Thr Met Thr Pro Ser Tyr Pro Glu He Ala Asp Asn Arg 
340 345 350 

Glu Arg He Met Arg Val Ala Val Thr Glu Glu Arg Ala Phe Leu Lys 
355 360 365 

Thr Leu Val Ser Gly Thr His Leu Phe Glu Glu Ala Ala Thr Ser He 
370 375 380 
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Lys Ala Ala Gly Ser Thr Lys Val Ala Gly Ala Gin Ala Phe Ala Leu 
385 390 395 400 

His Asp Thr Tyr Gly Phe Pro lie Asp Leu Thr Leu Glu Met Ala Ala 
405 410 415 

Glu Ala Gly Leu Glu Val Asp Val Glu Gly Phe Asp Ser Leu Met Ala 
420 425 430 

Glu Gin Arg Ser Arg Ala Lys Ala Asp Ser Gin Ala Lys Lys His Gly 
435 440 445 

His Thr Asp Leu Ser lie Tyr Arg Glu Trp Val Asp Asn Asn Pro Thr 
450 455 460 

Val Phe Thr Gly Phe Glu Glu Leu Asp Ser Gin Ser Lys Val Leu Gly 
465 470 475 480 

Leu Leu Ser Asp Gly Ala Lys He Ser Glu Ala Thr Glu Gly Gin Glu 
485 490 495 

Val Glu Val He Leu Asp Gin Ser Pro Leu Tyr Ala Glu Ser Gly Gly 
500 505 510 

Gin Leu Gly Asp Arg Gly Gin He Leu Leu Gly Asp Thr Val Leu Asp 
515 520 525 

Val His Asp Val Gin Lys He Gly Lys Lys Leu Trp Val His Lys Ala 
530 535 540 

Leu Val Ala Asn Gly Gly Leu Ala Val Gly Asp Glu Val Val Ala Ser 
545 550 555 560 

Val Asp Lys Gin Trp Arg His Ala Ala Arg Gin Ala His Thr Ala Thr 
565 570 575 

His Leu lie His Ala Ala Leu Arg Gin Val Leu Gly Pro Thr Ala Leu 
580 585 590 

Gin Ala Gly Ser Met Asn Lys Pro Gly Tyr Leu Arg Phe Asp Phe Asn 
595 600 605 

Tyr Thr Glu Gin Leu Thr Pro Ala Gin Val Glu Gin He Gin Ala He 
610 615 620 

Thr Asn Glu Ala Val Asp Thr Asp Trp Ala Val Asn Thr Val Glu Thr 
625 630 635 640 

Ser Leu Glu Glu Ala Lys Ala Met Gly Ala Met Ala Leu Phe Gly Glu 
645 650 655 

Asn Tyr Gly Ser Thr Val Arg Val Val Glu He Gly Gly Pro Phe Ser 
660 665 670 

Met Glu Leu Cys Gly Gly Thr His Val Ala His Ser Ser Gin He Gly 
675 680 685 

Pro Val Ala Leu Leu Gly Glu Ser Ser He Gly Ser Gly Val Arg Arg 
690 695 700 

He Glu Ala Tyr Ser Gly Leu Asn Ser Phe Asn Tyr Leu Ser Lys Glu 
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Arg Ala Leu Ala Glu Gly Leu Ala Ser Ser Leu Lys Ala Pro Ser Glu 
725 730 735 

Glu Leu Pro Glu Arg Val Ala Gin Leu Val Asp Lys Leu Lys Ala Ala 
740 745 750 

Glu Lys Glu He Glu Ala Leu His Arg Gin Gin Leu Met Ala Gin Thr 
755 760 765 

Ala Asp Leu Leu Asn Asn Ala Gin Glu He Gly Gly Val Thr Thr Leu 
770 775 780 

Leu Leu Arg Val Lys Asp Asn Thr Asn Ala Gly Asp Leu Arg Thr He 
785 790 795 800 

Ala Thr Thr Leu Lys Asp Lys Leu Gly Asp Arg Glu Gly Val Leu Val 
805 810 815 

He Ala Ser Asp Asn Ala Gly Lys Val Pro Phe Val Val Ala Ala Thr 
820 825 830 

Lys Ala Ala Val Ala Arg Gly Ala His Ser Gly Asn Leu Val Lys Leu 
835 840 845 

Val Gly Ser Tyr lie Asp Gly Arg Gly Gly Gly Lys Ala Asp Leu Ala 
850 855 860 

Gin Gly Ser Gly Ala Asn He Ala Gly Leu Glu Ser Ala Phe Gly Ala 
865 870 875 880 

Val Arg Ala Glu He Glu Ala Leu 
885 



<210> 275 
<211> 1773 
<212> DNA 

<213> Corynebacterium glut 

<220> 
<221> CDS 

<222> (101) . . (1750) 
<223> RXN00975 

<400> 275 

tatacagaga ccaatgattt ttcattaaaa aggcagggat ttgttataag tatgggtcgt 60 

attctgtgcg acgggtgtac ctcggctaga atttctcccc atg aca cca get gat 115 

Met Thr Pro Ala Asp 



etc gca aca ttg att aaa gag acc gcg gta gag gtt ttg acc tec cgc 163 
Leu Ala Thr Leu He Lys Glu Thr Ala Val Glu Val Leu Thr Ser Arg 



gag etc gat act tct gtt ctt ccg gag cag gta gtt gtg gag cgt ccg 211 
Glu Leu Asp Thr Ser Val Leu Pro Glu Gin Val Val Val Glu Arg Pro 
25 30 35 
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cgt aac cca gag cac ggc gat tac gcc acc aac att gca ttg cag gtg 259 
Arg Asn Pro Glu His Gly Asp Tyr Ala Thr Asn lie Ala Leu Gin Val 
40 45 50 



get aaa aag gtc ggt cag aac cct egg gat ttg get acc tgg ctg gca 307 
Ala Lys Lys Val Gly Gin Asn Pro Arg Asp Leu Ala Thr Trp Leu Ala 
55 60 65 



gag gca ttg get gca gat gac gcc att gat tct get gaa att get ggc 355 
Glu Ala Leu Ala Ala Asp Asp Ala lie Asp Ser Ala Glu lie Ala Gly 
70 75 80 85 



cca ggc ttt ttg aac att cgc ctt get gca gca gca cag ggt gaa att 403 
Pro Gly Phe Leu Asn He Arg Leu Ala Ala Ala Ala Gin Gly Glu He 
90 95 100 



gtg gcc aag att ctg gca cag ggc gag act ttc gga aac tec gat cac 451 
Val Ala Lys He Leu Ala Gin Gly Glu Thr Phe Gly Asn Ser Asp His 
105 110 115 



ctt tec cac ttg gac gtg aac etc gag ttc gtt tct gca aac cca acc 499 
Leu Ser His Leu Asp Val Asn Leu Glu Phe Val Ser Ala Asn Pro Thr 
120 125 130 



gga cct att cac ctt ggc gga acc cgc tgg get gcc gtg ggt gac tct 547 
Gly Pro He His Leu Gly Gly Thr Arg Trp Ala Ala Val Gly Asp Ser 
135 140 145 



ttg ggt cgt gtg ctg gag get tec tec gcg aaa gtg acc cgc gaa tac 595 
Leu Gly Arg Val Leu Glu Ala Ser Ser Ala Lys Val Thr Arg Glu Tyr 
150 155 160 165 



tac ttc aac gat cac ggt cgc cag ate gat cgt ttc get ttg tec ctt 643 
Tyr Phe Asn Asp His Gly Arg Gin He Asp Arg Phe Ala Leu Ser Leu 
170 175 180 



ctt gca gcg gcg aag ggc gag cca acg cca gaa gac ggt tat ggc ggc 691 
Leu Ala Ala Ala Lys Gly Glu Pro Thr Pro Glu Asp Gly Tyr Gly Gly 
185 190 195 



gaa tac att aag gaa att gcg gag gca ate gtc gaa aag cat cct gaa 739 
Glu Tyr He Lys Glu He Ala Glu Ala He Val Glu Lys His Pro Glu 
200 205 210 



gcg ttg get ttg gag cct gcc gca acc cag gag ctt ttc cgc get gaa 787 
Ala Leu Ala Leu Glu Pro Ala Ala Thr Gin Glu Leu Phe Arg Ala Glu 
215 220 225 



ggc gtg gag atg atg ttc gag cac ate aaa tct tec ctg cat gag ttc 835 
Gly Val Glu Met Met Phe Glu His He Lys Ser Ser Leu His Glu Phe 
230 235 240 245 



ggc acc gat ttc gat gtc tac tac cac gag aac tec ctg ttc gag tec 883 
Gly Thr Asp Phe Asp Val Tyr Tyr His Glu Asn Ser Leu Phe Glu Ser 
250 255 260 



ggt gcg gtg gac aag gcc gtg cag gtg ctg aag gac aac ggc aac ctg 931 
Gly Ala Val Asp Lys Ala Val Gin Val Leu Lys Asp Asn Gly Asn Leu 
265 270 275 



tac gaa aac gag ggc get tgg tgg ctg cgt tec acc gaa ttc ggc gat 



979 
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Tyr Glu Asn Glu Gly Ala Trp Trp Leu Arg Ser Thr Glu Phe Gly Asp 

280 285 290 

gac aaa gac cgc gtg gtg ate aag tct gac ggc gac gca gec tac ate 

Asp Lys Asp Arg Val Val lie Lys Ser Asp Gly Asp Ala Ala Tyr lie 

295 300 305 

get ggc gat ate gcg tac gtg get gat aag ttc tec cgc gga cac aac 

Ala Gly Asp lie Ala Tyr Val Ala Asp Lys Phe Ser Arg Gly His Asn 

310 315 320 325 

eta aac ate tac atg ttg ggt get gac cac cat ggt tac ate gcg cgc 

Leu Asn lie Tyr Met Leu Gly Ala Asp His His Gly Tyr lie Ala Arg 

330 335 340 

ctg aag gca gcg gcg gcg gca ctt ggc tac aag cca gaa ggc gtt gaa 

Leu Lys Ala Ala Ala Ala Ala Leu Gly Tyr Lys Pro Glu Gly Val Glu 

345 350 355 

gtc ctg att ggc cag atg gtg aac ctg ctt cgc gac ggc aag gca gtg 

Val Leu lie Gly Gin Met Val Asn Leu Leu Arg Asp Gly Lys Ala Val 

360 365 370 

cgt atg tec aag cgt gca ggc acc gtg gtc ace eta gat gac etc gtt 

Arg Met Ser Lys Arg Ala Gly Thr Val Val Thr Leu Asp Asp Leu Val 

375 380 385 

gaa gca ate ggc ate gat gcg gcg cgt tac tec ctg ate cgt tec tec 

Glu Ala lie Gly lie Asp Ala Ala Arg Tyr Ser Leu lie Arg Ser Ser 

390 395 400 405 

gtg gat tct tec ctg gat ate gat etc ggc ctg tgg gaa tec cag tec 

Val Asp Ser Ser Leu Asp lie Asp Leu Gly Leu Trp Glu Ser Gin Ser 

410 415 420 

tec gac aac cct gtg tac tac gtg cag tac gga cac get cgt ctg tgc 

Ser Asp Asn Pro Val Tyr Tyr Val Gin Tyr Gly His Ala Arg Leu Cys 

425 430 435 

tec ate gcg cgc aag gca gag acc ttg ggr gtc acc gag gaa ggc gca 

Ser He Ala Arg Lys Ala Glu Thr Leu Gly Val Thr Glu Glu Gly Ala 

440 445 450 

gac eta tct eta ctg acc cac gac cgc gaa ggc gat etc ate cgc aca 

Asp Leu Ser Leu Leu Thr His Asp Arg Glu Gly Asp Leu He Arg Thr 

455 460 465 

etc gga gag ttc cca gca gtg gtg aag get gee get gac eta cgt gaa 

Leu Gly Glu Phe Pro Ala Val Val Lys Ala Ala Ala Asp Leu Arg Glu 

470 475 480 485 

cca cac cgc att gee cgc tat get gag gaa tta get gga act ttc cac 

Pro His Arg He Ala Arg Tyr Ala Glu Glu Leu Ala Gly Thr Phe His 

490 495 500 

cgc ttc tac gat tec tgc cac ate ctt cca aag gtt gat gag gat acg 

Arg Phe Tyr Asp Ser Cys His He Leu Pro Lys Val Asp Glu Asp Thr 

505 510 515 



ate cac aca gca cgt ctg gca ctt gca gca gca acc cgc cag 
He His Thr Ala Arg Leu Ala Leu Ala Ala Ala Thr Arg Gin 
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520 525 530 

acc etc get aac gee ctg cac ctg gtt ggc gtt tec gca ccg gag aag 
Thr Leu Ala Asn Ala Leu His Leu Val Gly Val Ser Ala Pro Glu Lys 
535 540 545 

atg taacaatggc tacagttgaa aat 

Met 

550 



<210> 276 
<211> 550 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 276 

Met Thr Pro Ala Asp Leu Ala Thr Leu lie Lys Glu Thr Ala Val Glu 
15 10 15 

Val Leu Thr Ser Arg Glu Leu Asp Thr Ser Val Leu Pro Glu Gin Val 



Val Val Glu Arg Pro Arg Asn Pro Glu His Gly Asp Tyr Ala Thr Asn 
35 40 45 

lie Ala Leu Gin Val Ala Lys Lys Val Gly Gin Asn Pro Arg Asp Leu 
50 55 60 

Ala Thr Trp Leu Ala Glu Ala Leu Ala Ala Asp Asp Ala lie Asp Ser 
65 70 75 80 

Ala Glu lie Ala Gly Pro Gly Phe Leu Asn lie Arg Leu Ala Ala Ala 
85 90 95 

Ala Gin Gly Glu He Val Ala Lys He Leu Ala Gin Gly Glu Thr Phe 
100 105 110 

Gly Asn Ser Asp His Leu Ser His Leu Asp Val Asn Leu Glu Phe Val 
115 120 125 

Ser Ala Asn Pro Thr Gly Pro He His Leu Gly Gly Thr Arg Trp Ala 
130 135 140 

Ala Val Gly Asp Ser Leu Gly Arg Val Leu Glu Ala Ser Ser Ala Lys 
145 150 155 160 

Val Thr Arg Glu Tyr Tyr Phe Asn Asp His Gly Arg Gin He Asp Arg 
165 170 175 

Phe Ala Leu Ser Leu Leu Ala Ala Ala Lys Gly Glu Pro Thr Pro Glu 
180 185 190 

Asp Gly Tyr Gly Gly Glu Tyr He Lys Glu He Ala Glu Ala He Val 
195 200 205 

Glu Lys His Pro Glu Ala Leu Ala Leu Glu Pro Ala Ala Thr Gin Glu 
210 215 220 



Leu Phe Arg Ala Glu Gly Val Glu Met Met Phe Glu His He Lys Ser 
225 230 235 240 
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Ser Leu His Glu Phe Gly Thr Asp Phe Asp Val Tyr Tyr His Glu Asn 
245 250 255 

Ser Leu Phe Glu Ser Gly Ala Val Asp Lys Ala Val Gin Val Leu Lys 
260 265 270 

Asp Asn Gly Asn Leu Tyr Glu Asn Glu Gly Ala Trp Trp Leu Arg Ser 
275 280 285 

Thr Glu Phe Gly Asp Asp Lys Asp Arg Val Val He Lys Ser Asp Gly 
290 295 300 

Asp Ala Ala Tyr He Ala Gly Asp He Ala Tyr Val Ala Asp Lys Phe 
305 310 315 320 

Ser Arg Gly His Asn Leu Asn He Tyr Met Leu Gly Ala Asp His His 
325 330 335 

Gly Tyr He Ala Arg Leu Lys Ala Ala Ala Ala Ala Leu Gly Tyr Lys 
340 345 350 

Pro Glu Gly Val Glu Val Leu He Gly Gin Met Val Asn Leu Leu Arg 
355 360 365 

Asp Gly Lys Ala Val Arg Met Ser Lys Arg Ala Gly Thr Val Val Thr 
370 375 380 

Leu Asp Asp Leu Val Glu Ala He Gly He Asp Ala Ala Arg Tyr Ser 
385 390 395 400 

Leu He Arg Ser Ser Val Asp Ser Ser Leu Asp He Asp Leu Gly Leu 
405 410 415 

Trp Glu Ser Gin Ser Ser Asp Asn Pro Val Tyr Tyr Val Gin Tyr Gly 
420 425 430 

His Ala Arg Leu Cys Ser He Ala Arg Lys Ala Glu Thr Leu Gly Val 
435 440 445 

Thr Glu Glu Gly Ala Asp Leu Ser Leu Leu Thr His Asp Arg Glu Gly 
450 455 460 

Asp Leu He Arg Thr Leu Gly Glu Phe Pro Ala Val Val Lys Ala Ala 
465 470 475 480 

Ala Asp Leu Arg Glu Pro His Arg He Ala Arg Tyr Ala Glu Glu Leu 
485 490 495 

Ala Gly Thr Phe His Arg Phe Tyr Asp Ser Cys His He Leu Pro Lys 
500 505 510 

Val Asp Glu Asp Thr Ala Pro He His Thr Ala Arg Leu Ala Leu Ala 
515 520 525 

Ala Ala Thr Arg Gin Thr Leu Ala Asn Ala Leu His Leu Val Gly Val 
530 535 540 

Ser Ala Pro Glu Lys Met 
545 550 
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<210> 277 
<211> 877 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (877) 

<223> FRXA00 97 5 



<400> 277 

tcttgcagcg gcga, jggcg agccaacgcc agaagacggt tatggcggcg aatacattaa 60 

ggaaattgcg gaggcaatcg tcgaaaagca tcctgaagcg ttg get ttg gag cct 11! 

Leu Ala Leu Glu Pro 

1 5 



gec gca acc caa gag ctt ttc cgc get gaa ggc gtg gag atg atg ttc 
Ala Ala Thr Gin Glu Leu Phe Arg Ala Glu Gly Val Glu Met Met Phe 



gag cac ate aaa tct tec ctg cat gag ttc ggc acc gat ttc gat gtc 
Glu His lie Lys Ser Ser Leu His G_u Phe Gly Thr Asp Phe Asp Val 



tac tac cac gag aac tec ctg ttc gag tec ggt gcg gtg gac aag gec 
Tyr Tyr His Glu Asn Ser Leu Phe Glu Ser Gly Ala Val Asp Lys Ala 



gtg cag gtg ctg aag gac aac ggc aac ctg tac gaa aac gag ggc get 
Val Gin Val Leu Lys Asp Asn Gly Asn Leu Tyr Glu Asn Glu Gly Ala 



tgg tgg ctg cgt tec acc gaa ttc ggc gat gac aaa gac cgc gtg gtg 
Trp Trp Leu Arg Ser Thr Glu Phe Gly Asp Asp Lys Asp Arg Val Val 
70 75 80 85 



ate aag tct gac ggc gac gca gec tac ate get ggc gat ate gcg tac 
lie Lys Ser Asd Gly Asp Ala Ala Tyr lie Ala Gly Asp lie Ala Tyr 
90 95 100 



gtg get gat aag ttc tec cgc gga cac aac eta aac ate tac atg ttg 
Val Ala Asp Lys Phe Ser Arg Gly His Asn Leu Asn lie Tyr Met Leu 
105 110 115 



ggt get gac cac cat ggt tac ate gcg cgc ctg aag gca gcg gcg gcg 
Gly Ala Asp His His Gly Tyr He Ala Arg Leu Lys Ala Ala Ala Ala 
120 125 130 



gca ctt ggc tac aag cca gaa ggc gtt gaa gtc ctg att ggc cag atg 
Ala Leu Gly Tyr Lys Pro Glu Gly Val Glu Val Leu He Gly Gin Met 
135 140 145 



gtg aac ctg ctt cgc gac ggc aag gca gtg cgt atg tec aag cgt gca 
Val Asn Leu Leu Arg Asp Gly Lys Ala Val Arg Met Ser Lys Arg Ala 
150 155 160 165 



ggc acc gtg g. acc eta gat gac etc gtt gaa gca ate ggc ate gat 
Gly Thr Val Va_ Thr Leu Asp Asp Leu Val Glu Ala He Gly He Asp 
170 175 180 
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gcg gcg cgt tac tec ctg ate cgt tec tec gtg gat tct tec ctg gat 691 
Ala Ala Arg Tyr Ser Leu He Arg Ser Ser Val Asp Ser Ser Leu Asp 
185 190 195 

ate gat etc ggc ctg tgg gaa tec cag tec tec gac aac cct gtg tac 739 
He Asp Leu Gly Leu Trp Glu Ser Gin Ser Ser Asp Asn Pro Val Tyr 
200 205 210 

tac gtg cag tac gga cac get cgt ctg tgc tec ate gcg cgc aag gca 787 
Tyr Val Gin Tyr Gly His Ala Arg Leu Cys Ser He Ala Arg Lys Ala 
215 220 225 

gag acc ttg ggt gtc acc gag gaa ggc gca gac eta tct eta ctg ace 835 
Glu Thr Leu Gly Val Thr Glu Glu Gly Ala Asp Leu Ser Leu Leu Thr 
230 235 240 245 

cac gac cgc gaa ggt gat etc arc cgc aca etc gga gag ttc 877 
His Asp Arg Glu Gly Asp Leu He Arg Thr Leu Gly Glu Phe 
250 255 



<210> 278 
<211> 259 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 278 

Leu Ala Leu Glu Pro Ala Ala Thr Gin Glu Leu Phe Arg Ala Glu Gly 
15 10 15 

Val Glu Met Met Phe Glu His He Lys Ser Ser Leu His Glu Phe Gly 
20 25 30 

Thr Asp Phe Asp Val Tyr Tyr His Glu Asn Ser Leu Phe Glu Ser Gly 
35 40 45 

Ala Val Asp Lys Ala Val Gin Val Leu Lys Asp Asn Gly Asn Leu Tyr 
50 55 60 

Glu Asn Glu Gly Ala Trp Trp Leu Arg Ser Thr Glu Phe Gly Asp Asp 
65 70 75 80 

Lys Asp Arg Val Val He Lys Ser Asp Gly Asp Ala Ala Tyr He Ala 
85 90 95 

Gly Asp He Ala Tyr Val Ala Asp Lys Phe Ser Arg Gly His Asn Leu 
100 105 110 

Asn He Tyr Met Leu Gly Ala Asp His His Gly Tyr He Ala Arg Leu 
115 120 125 

Lys Ala Ala Ala Ala Ala Leu Gly Tyr Lys Pro Glu Gly Val Glu Val 
130 135 140 

Leu He Gly Gin Met Val Asn Leu Leu Arg Asp Gly Lys Ala Val Arg 
145 150 155 160 



Met Ser Lys Arg Ala Gly Thr Val Val Thr Leu Asp Asp Leu Val Glu 
165 170 175 
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Ala He Gly He Asp Ala Ala Arg Tyr Ser Leu He Arg Ser Ser Val 
180 185 190 

Asp Ser Ser Leu Asp He Asp Leu Gly Leu Trp Glu Ser Gin Ser Ser 
195 200 205 

Asp Asn Pro Val Tyr Tyr Val Gin Tyr Gly His Ala Arg Leu Cys Ser 
210 215 220 

He Ala Arg Lys Ala Glu Thr Leu Gly Val Thr Glu Glu Gly Ala Asp 
225 230 235 240 

Leu Ser Leu Leu Thr His Asp Arg Glu Gly Asp Leu He Arg Thr Leu 
245 250 255 

Gly Glu Phe 



<210> 279 
<211> 723 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (700) 

<223> FRXA00976 

<400> 279 

tatacagaga ccaatgattt ttcattaaaa aggcagggat ttgttataag tatgggtcgt 

attctgtgcg acgggtgtac ctcggctaga atttctcccc atg aca cca get gat 

Met Thr Pro Ala Asp 



etc gca aca ttg att aaa gag acc gcg gra gag gtt ttg acc tec cgc 
Leu Ala Thr Leu He Lys Glu Thr Ala Val Glu Val Leu Thr Ser Arg 



gag etc gat act tct gtt ctt ccg gag cag gta gtt gtg gag cgt ccg 
Glu Leu Asp Thr Ser Val Leu Pro Glu Gin Val Val Val Glu Arg Pro 



cgt aac cca gag cac ggc gat tac gec acc aac att gca ttg cag gtg 259 

Arg Asn Pro Glu His Gly Asp Tyr Ala Thr Asn He Ala Leu Gin Val 

40 45 50 

get aaa aag gtc ggt cag aac cct egg gat ttg get acc tgg ctg gca 307 

Ala Lys Lys Val Gly Gin Asn Pro Arg Asp Leu Ala Thr Trp Leu Ala 



gag gca ttg get gca gat gac gee att gat tct get gaa att get ggc 
Glu Ala Leu Ala Ala Asp Asp Ala He Asp Ser Ala Glu He Ala Gly 



cca ggc ttt ttg aac att cgc ctt get gca gca gca cag ggt gaa att 
Pro Gly Phe Leu Asn He Arg Leu Ala Ala Ala Ala Gin Gly Glu He 
90 95 100 



gtg gee aag att ctg gca cag ggc gag acr ttc gga aac tec gat cac 



451 
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Val Ala Lys lie Leu Ala Gin Gly Glu Thr Phe Gly Asn Ser Asp His 

105 110 115 

ctt tec cac ttg gac gtg aac etc gag ttc gtt tct gca aac cca acc 499 

Leu Ser His Leu Asp Val Asn Leu Glu Phe Val Ser Ala Asn Pro Thr 
120 125 130 

gga cct att cac ctt ggc gga acc cgc tgg get gec gtg ggt gac tct 547 

Gly Pro He His Leu Gly Gly Thr Arg Trp Ala Ala Val Gly Asp Ser 
135 140 145 

ttg ggt cgt gtg ctg gag get tec ggc gcg aaa gtg acc cgc gaa tac 595 

Leu Gly Arg Val Leu Glu Ala Ser Gly Ala Lys Val Thr Arg Glu Tyr 
150 155 160 165 

tac ttc aac gat cac ggt cgc cag ate gat cgt ttc get ttg teg agt 643 

Tyr Phe Asn Asp His Gly Arg Gin He Asp Arg Phe Ala Leu Ser Ser 
170 175 180 

tct tgc age ggc gaa ggg cga gee aac gee aga aga egg tta tgg egg 691 

Ser Cys Ser Gly Glu Gly Arg Ala Asn Ala Arg Arg Arg Leu Trp Arg 

185 190 195 

cga ata cat taaggaaatt gcggaggcaa teg 723 
Arg He His 
200 



<210> 280 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 280 

Met Thr Pro Ala Asp Leu Ala Thr ] 
1 5 

Val Leu Thr Ser Arg Glu Leu Asp r . 
20 



Leu He Lys Glu Thr Ala Val Glu 
10 15 

Thr Ser Val Leu Pro Glu Gin Val 
25 30 



Val Val Glu Arg Pro Arg Asn Pro Glu His Gly Asp Tyr Ala Thr Asn 

35 40 45 

He Ala Leu Gin Val Ala Lys Lys Val Gly Gin Asn Pro Arg Asp Leu 
50 55 60 

Ala Thr Trp Leu Ala Glu Ala Leu Ala Ala Asp Asp Ala He Asp Ser 
65 70 75 80 

Ala Glu He Ala Gly Pro Gly Phe Leu Asn He Arg Leu Ala Ala Ala 
85 90 95 

Ala Gin Gly Glu He Val Ala Lys He Leu Ala Gin Gly Glu Thr Phe 

100 105 110 

Gly Asn Ser Asp His Leu Ser His Leu Asp Val Asn Leu Glu Phe Val 

115 120 125 



Ser Ala Asn Pro Thr Gly Pro He His Leu Gly Gly Thr Arg Trp Ala 
130 135 140 
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Ala Val Gly Asp Ser Leu Gly Arg 
145 150 

Val Thr Arg Glu Tyr Tyr Phe Asn 
165 

Phe Ala Leu Ser Ser Ser Cys Ser 
180 

Arg Arg Leu Trp Arg Arg lie His 
195 200 



Val Leu Glu Ala Ser Gly Ala Lys 
155 160 



Asp His Gly Arg Gin lie Asp Arg 
170 175 



Gly Glu Gly Arg Ala Asn Ala Arg 
185 190 



<210> 281 
<211> 1804 
<212> DNA 

<213> Corynebacter ium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1804 ) 
<223> RXN01730 

<400> 281 

tctgggctgc atgcccgccc tttttgggcg gttgagctta ttgtttaagg ctccagaaac 60 

catcgactga tcaaaaccaa gcggaaggac ttccaccaac gtg ctg cgc act cat 115 

Val Leu Arg Thr His 



etc tea ggc gag ctt cgt aaa gaa aac gca ggc cag tea gtt act ctg 163 

Leu Ser Gly Glu Leu Arg Lys Glu Asn Ala Gly Gin Ser Val Thr Leu 

10 15 20 

acc ggc tgg gtc aat cgt cgc cgt gac cac ggt ggc gtg ate ttc ate 211 

Thr Gly Trp Val Asn Arg Arg Arg Asp His Gly Gly Val lie Phe lie 



gat ctt cgc gac cgt act ggc att gec cag gtt gtt ttc cgc aat gag 259 

Asp Leu Arg Asp Arg Thr Gly lie Ala Gin Val Val Phe Arg Asn Glu 

40 45 50 

gae gtt get gag cgt gca cac gca ctg cgc age gaa ttc gtc eta cgc 307 

Asp Val Ala Glu Arg Ala His Ala Leu Arg Ser Glu Phe Val Leu Arg 



gtc acc ggc gtc gtc gaa gag cgc cca gaa ggc tct caa aac cct aac 
Val Thr Gly Val Val Glu Glu Arg Pro Glu Gly Ser Gin Asn Pro Asn 



ctt gca tec ggc gac att gaa gtc age gtc acc gaa ttt gag gta etc 

Leu Ala Ser Gly Asp He Glu Val Ser Val Thr Glu Phe Glu Val Leu 

90 95 100 

aac gag tec get cca ctt cct trc cag ate gag gat tec tec tct get 

Asn Glu Ser Ala Pro Leu Pro Phe Gin He Glu Asp Ser Ser Ser Ala 

105 110 115 

ggt gaa gtc ggc gaa gag acc cgt ctg aag tac cgc tac ctg gac ctg 

Gly Glu Val Gly Glu Glu Thr Arg Leu Lys Tyr Arg Tyr Leu Asp Leu 

120 125 130 
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cgt cgc cca gtt cag gcg aac gcc ctg cgt ctg cgt tct get gec aac 547 

Arg Arg Pro Val Gin Ala Asn Ala Leu Arg Leu Arg Ser Ala Ala Asn 

135 140 145 

aag get gca cgc acc gtg ctg gac age cac gat ttc acc gag ate gag 595 

Lys Ala Ala Arg Thr Val Leu Asp Ser His Asp Phe Thr Glu lie Glu 
150 155 160 165 

acc cca acc ttg act cgt tec acc cca gaa ggc gca cgt gac ttc ctg 643 

Thr Pro Thr Leu Thr Arg Ser Thr Pro Glu Gly Ala Arg Asp Phe Leu 
170 175 180 

gtg cca get cgt ctg cgc cca ggc act ttc tac gca ttg cca cag tec 691 

Val Pro Ala Arg Leu Arg Pro Gly Thr Phe Tyr Ala Leu Pro Gin Ser 
185 190 195 

cca cag ctg ttc aag cag ctg ctg cag gtt get ggc atg gag cgc tac 739 

Pro Gin Leu Phe Lys Gin Leu Leu Gin Val Ala Gly Met Glu Arg Tyr 
200 205 210 

tac cag ate get cgt tgc tac cgc gat gag gat ttc cgt gca gac cgt 787 

Tyr Gin lie Ala Arg Cys Tyr Arg Asp Glu Asp Phe Arg Ala Asp Arg 

215 220 225 

cag cca gag ttc acc cag ctg gac gtt gaa atg tec ttc gtg gac cag 835 

Gin Pro Glu Phe Thr Gin Leu Asp Val Glu Met Ser Phe Val Asp Gin 
230 235 240 245 

gat gat gtc ate gca ctg ggc gag gag ate ate tct gag gtg tgg aag 883 

Asp Asp Val lie Ala Leu Gly Glu Glu lie He Ser Glu Val Trp Lys 
250 255 260 

ttg ate gga tat gag ate aag act cca ate cca cgc atg acc tac gcc 931 

Leu He Gly Tyr Glu lie Lys Thr Pro lie Pro Arg Met Thr Tyr Ala 
265 270 275 

gat gca atg cgt cgc tac ggc tec gac aag cca gac ctg cgc ttc gac 979 

Asp Ala Met Arg Arg Tyr Gly Ser Asp Lys Pro Asp Leu Arg Phe Asp 
280 285 290 

ate gaa ate acc gag tgc acc gag ttc ttc cag gac acc aca ttc cgt 1027 

He Glu He Thr Glu Cys Thr Glu Phe Phe Gin Asp Thr Thr Phe Arg 

295 300 305 

gtg ttc aag aac gaa tat gtc ggc gca gtt gtc atg acc ggt ggt get 1075 

Val Phe Lys Asn Glu Tyr Val Gly Ala Val Val Met Thr Gly Gly Ala 
310 315 320 325 

tec cag cct cgc cgt cag etc gac gca tgg cag gaa tgg gcc aag cag 1123 

Ser Gin Pro Arg Arg Gin Leu Asp Ala Trp Gin Glu Trp Ala Lys Gin 
330 335 340 

cgc ggt get aag gga ctt get tac ate etc gtt ggt gaa gac ggc gag 1171 

Arg Gly Ala Lys Gly Leu Ala Tyr He Leu Val Gly Glu Asp Gly Glu 
345 350 355 

ctg tec gga cct gtg get aag aac ate acc gac get gag cgc gca gga 1219 

Leu Ser Gly Pro Val Ala Lys Asn He Thr Asp Ala Glu Arg Ala Gly 
360 365 370 
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atc gca get cac gtt ggc gca cag cca ggc gac tgc ate ttc ttc gca 1267 

lie Ala Ala His Val Gly Ala Gin Pro Gly Asp Cys He Phe Phe Ala 

375 380 385 

gca gga gac acc aag tct tec etc gca ctg etc ggt gca get cgt ggc 1315 

Ala Gly Asp Thr Lys Ser Ser Leu Ala Leu Leu Gly Ala Ala Arg Gly 

390 395 400 405 

gag ate get aag aag etc gac ctg ate aag gaa ggc gac tgg gca ttc 1363 

Glu He Ala Lys Lys Leu Asp Leu He Lys Glu Gly Asp Trp Ala Phe 

410 415 420 

acc tgg ate gtt gac get cca atg ttc gag cca gca gca gac gee acc 14 11 

Thr Trp He Val Asp Ala Pro Met Phe Glu Pro Ala Ala Asp Ala Thr 

425 430 435 

gca tec ggt gac gtt gca ctg ggt aac tec aag tgg acc gca gtc cac 1459 

Ala Ser Gly Asp Val Ala Leu Gly Asn Ser Lys Trp Thr Ala Val His 

440 445 450 

cac gec ttc acc tea cct aag cca gag ttc ctg gac aac ttt gac acc 1507 

His Ala Phe Thr Ser Pro Lys Pro Glu Phe Leu Asp Asn Phe Asp Thr 

455 460 465 

aac cca ggt gac gca ctt get tat gca tac gac ate gtg tgc aac ggc 1555 

Asn Pro Gly Asp Ala Leu Ala Tyr Ala Tyr Asp He Val Cys Asn Gly 

470 475 480 485 

aat gaa ate ggt ggc ggt tec ate cgt ate cac cag cgc gac gtt cag 1603 

Asn Glu He Gly Gly Gly Ser He Arg He His Gin Arg Asp Val Gin 

490 495 500 

gaa cgc gtt ttc gag gtt atg ggc ate acc ggt gaa gaa gca cgc gag 1651 

Glu Arg Val Pfte Glu Val Met Gly He Thr Gly Glu Glu Ala Arg Glu 

505 510 515 

aag ttc ggc ttc ctg ctt gac gee ttc gca ttc ggc gca ect cca cac 1699 

Lys Phe Gly Phe Leu Leu Asp Ala Phe Ala Phe Gly Ala Pro Pro His 

520 525 530 

ggc gga ate gca ttc ggc tgg gac cgc ate gtg tec ctg ctg ggc ggc 1747 

Gly Gly He Ala Phe Gly Trp Asp Arg He Val Ser Leu Leu Gly Gly 

535 540 545 

ttt gac tec ate cgc gac gtc ate gcg ttc cct aag tec ggt ggc gga 1795 

Phe Asp Ser He Arg Asp Val He Ala Phe Pro Lys Ser Gly Gly Gly 

550 555 560 565 

ate gac ccc 1804 
He Asp Pro 



<210> 282 
<211> 568 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 282 

Val Leu Arg Thr His Leu Ser Gly Glu Leu Arg Lys Glu Asn Ala Gly 
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Gin Ser Val Thr Leu Thr Gly Trp Val Asn Arg Arg Arg Asp His Gly 

20 25 30 

Gly Val lie Phe lie Asp Leu Arg Asp Arg Thr Gly lie Ala Gin Val 

35 40 45 

Val Phe Arg Asn Glu Asp Val Ala Glu Arg Ala His Ala Leu Arg Ser 

50 55 60 

Glu Phe Val Leu Arg Val Thr Gly Val Val Glu Glu Arg Pro Glu Gly 



Ser Gin Asn Pro Asn Leu Ala Ser Gly Asp lie Glu Val Ser Val Thr 
85 90 95 

Glu Phe Glu Val Leu Asn Glu Ser Ala Pro Leu Pro Phe Gin lie Glu 
100 105 110 

Asp Ser Ser Ser Ala Gly Glu Val Gly Glu Glu Thr Arg Leu Lys Tyr 
115 120 125 

Arg Tyr Leu Asp Leu Arg Arg Pro Val Gin Ala Asn Ala Leu Arg Leu 
130 135 140 

Arg Ser Ala Ala Asn Lys Ala Ala Arg Thr Val Leu Asp Ser His Asp 
145 150 155 160 

Phe Thr Glu He Glu Thr Pro Thr Leu Thr Arg Ser Thr Pro Glu Gly 
165 170 175 

Ala Arg Asp Phe Leu Val Pro Ala Arg Leu Arg Pro Gly Thr Phe Tyr 
180 185 190 

Ala Leu Pro Gin Ser Pro Gin Leu Phe Lys Gin Leu Leu Gin Val Ala 
195 200 205 

Gly Met Glu Arg Tyr Tyr Gin He Ala Arg Cys Tyr Arg Asp Glu Asp 
210 215 220 

Phe Arg Ala Asp Arg Gin Pro Glu Phe Thr Gin Leu Asp Val Glu Met 
225 230 235 240 

Ser Phe Val Asp Gin Asp Asp Val He Ala Leu Gly Glu Glu He He 
245 250 255 

Ser Glu Val Trp Lys Leu He Gly Tyr Glu He Lys Thr Pro He Pro 
260 265 270 

Arg Met Thr Tyr Ala Asp Ala Met Arg Arg Tyr Gly Ser Asp Lys Pro 
275 280 285 

Asp Leu Arg Phe Asp He Glu He Thr Glu Cys Thr Glu Phe Phe Gin 
290 295 300 

Asp Thr Thr Phe Arg Val Phe Lys Asn Glu Tyr Val Gly Ala Val Val 
305 310 315 320 

Met Thr Gly Gly Ala Ser Gin Pro Arg Arg Gin Leu Asp Ala Trp Gin 
325 330 335 
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Glu Trp Ala Lys Gin Arg Gly Ala Lys Gly Leu Ala Tyr lie Leu Val 
340 345 350 

Gly Glu Asp Gly Glu Leu Ser Gly Pro Val Ala Lys Asn lie Thr Asp 
355 360 365 

Ala Glu Arg Ala Gly lie Ala Ala His Val Gly Ala Gin Pro Gly Asp 
370 375 380 

Cys lie Phe Phe Ala Ala Gly Asp Thr Lys Ser Ser Leu Ala Leu Leu 
385 390 395 400 

Gly Ala Ala Arg Gly Glu lie Ala Lys Lys Leu Asp Leu lie Lys Glu 
405 410 415 

Gly Asp Trp Ala Phe Thr Trp lie Val Asp Ala Pro Met Phe Glu Pro 
420 425 430 

Ala Ala Asp Ala Thr Ala Ser Gly Asp Val Ala Leu Gly Asn Ser Lys 
435 440 445 

Trp Thr Ala Val His His Ala Phe Thr Ser Pro Lys Pro Glu Phe Leu 
450 455 460 

Asp Asn Phe Asp Thr Asn Pro Gly Asp Ala Leu Ala Tyr Ala Tyr Asp 
465 470 475 480 

lie Val Cys Asn Gly Asn Glu He Gly Gly Gly Ser He Arg He His 
485 490 495 

Gin Arg Asp Val Gin Glu Arg Val Phe Glu Val Met Gly He Thr Gly 
500 505 510 

Glu Glu Ala Arg Glu Lys Phe Gly Phe Leu Leu Asp Ala Phe Ala Phe 
515 520 525 

Gly Ala Pro Pro His Gly Gly He Ala Phe Gly Trp Asp Arg He Val 
530 535 540 

Ser Leu Leu Gly Gly Phe Asp Ser lie Arg Asp Val He Ala Phe Pro 
545 550 555 560 

Lys Ser Gly Gly Gly He Asp Pro 
565 



<210> 283 
<211> 1777 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1777) 
<223> FRXA01730 

<400> 283 

tctgggctgc atgcccgccc tttttgggcg gttgagctta ttgtttaagg ctccagaaac 60 

catcgactga tcaaaaccaa gcggaaggac ttccaccaac gtg ctg cgc act cat 115 

Val Leu Arg Thr His 
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ctc tea ggc gag ctt cgt aaa gaa aac gca ggc cag tea gtt act ctg 163 
Leu Ser Gly Glu Leu Arg Lys Glu Asn Ala Gly Gin Ser Val Thr Leu 
10 15 20 

acc ggc tgg gtc aat cgt cgc cgt gac cac ggt ggc gtg ate ttc ate 211 
Thr Gly Trp Val Asn Arg Arg Arg Asp His Gly Gly Val lie Phe lie 
25 30 35 

gat ctt cgc gac cgt act ggc att gec cag gtt gtt ttc cgc aat gag 259 
Asp Leu Arg Asp Arg Thr Gly lie Ala Gin Val Val Phe Arg Asn Glu 
40 45 50 

gac gtt get gag cgt gca cac gca ctg cgc age gaa ttc gtc eta cgc 307 
Asp Val Ala Glu Arg Ala His Ala Leu Arg Ser Glu Phe Val Leu Arg 
55 60 65 

gtc acc ggc gtc gtc gaa gag cgc cca gaa ggc tct caa aac cct aac 355 
Val Thr Gly Val Val Glu Glu Arg Pro Glu Gly Ser Gin Asn Pro Asn 
70 75 80 85 

ctt gca tec ggc gac att gaa gtc age gtc acc gaa ttt gag gta etc 403 
Leu Ala Ser Gly Asp He Glu Val Ser Val Thr Glu Phe Glu Val Leu 
90 95 100 

aac gag tec get cca ctt cct ttc cag ate gag gat tec tec tct get 451 
Asn Glu Ser Ala Pro Leu Pro Phe Gin He Glu Asp Ser Ser Ser Ala 
105 110 115 

ggt gaa gtc ggc gaa gag acc cgt ctg aag tac cgc tac ctg gac ctg 4 99 
Gly Glu Val Gly Glu Glu Thr Arg Leu Lys Tyr Arg Tyr Leu Asp Leu 
120 125 130 

cgt cgc cca gtt cag gcg aac gee ctg cgt ctg cgt tct get gec aac 547 
Arg Arg Pro Val Gin Ala Asn Ala Leu Arg Leu Arg Ser Ala Ala Asn 
135 140 145 

aag get gca cgc acc gtg ctg gac age cac gat ttc acc gag ate gag 595 
Lys Ala Ala Arg Thr Val Leu Asp Ser His Asp Phe Thr Glu He Glu 
150 155 160 165 

acc cca acc ttg act cgt tec acc cca gaa ggc gca cgt gac ttc ctg 643 
Thr Pro Thr Leu Thr Arg Ser Thr Pro Glu Gly Ala Arg Asp Phe Leu 
170 175 180 

gtg cca get cgt ctg cgc cca ggc act ttc tac gca ttg eca cag tec 691 
Val Pro Ala Arg Leu Arg Pro Gly Thr Phe Tyr Ala Leu Pro Gin Ser 
185 190 195 

cca cag ctg ttc aag cag ctg ctg cag gtt get ggc atg gag cgc tac 739 
Pro Gin Leu Phe Lys Gin Leu Leu Gin Val Ala Gly Met Glu Arg Tyr 
200 205 210 

tac cag ate get cgt tgc tac cgc gat gag gat ttc cgt gca gac cgt 787 
Tyr Gin He Ala Arg Cys Tyr Arg Asp Glu Asp Phe Arg Ala Asp Arg 
215 220 225 

cag cca gag ttc acc cag ctg gac gtt gaa atg tec ttc gtg gac cag 835 
Gin Pro Glu Phe Thr Gin Leu Asp Val Glu Met Ser Phe Val Asp Gin 
230 235 240 245 
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gat gat gtc ate gca ctg ggc gag gag ate ate tct gag gtg tgg aag 
Asp Asp Val lie Ala Leu Gly Glu Glu lie He Ser Glu Val Trp Lys 
250 255 260 

ttg ate gga tat gag ate aag act cca ate cca cgc atg ace tac gee 
Leu He Gly Tyr Glu He Lys Thr Pro He Pro Arg Met Thr Tyr Ala 
265 270 275 

gat gca atg cgt cgc tac ggc tec gac aag cca gac ctg cgc ttc gac 
Asp Ala Met Arg Arg Tyr Gly Ser Asp Lys Pro Asp Leu Arg Phe Asp 
280 285 290 

ate gaa ate ace gag tgc acc gag ttc ttc cag gac acc aca ttc cgt 
He Glu He Thr Glu Cys Thr Glu Phe Phe Gin Asp Thr Thr Phe Arg 
295 300 305 

gtg ttc aag aac gaa tat gtc ggc gca gtt gtc atg acc ggt ggt get 
Val Phe Lys Asn Glu Tyr Val Gly Ala Val Val Met Thr Gly Gly Ala 
310 315 320 325 

tec cag cct cgc cgt cag etc gac gca tgg cag gaa tgg gee aag cag 
Ser Gin Pro Arg Arg Gin Leu Asp Ala Trp Gin Glu Trp Ala Lys Gin 
330 335 340 

cgc ggt get aag gga ctt get tac ate etc gtt ggt gaa gac ggc gag 
Arg Gly Ala Lys Gly Leu Ala Tyr He Leu Val Gly Glu Asp Gly Glu 
345 350 355 

ctg tec gga cct gtg get aag aac ate acc gac get gag cgc gca gga 
Leu Ser Gly Pro Val Ala Lys Asn He Thr Asp Ala Glu Arg Ala Gly 
360 365 370 

ate gca get cac gtt ggc gca cag cca ggc gac tgc ate ttc ttc gca 
He Ala Ala His Val Gly Ala Gin Pro Gly Asp Cys He Phe Phe Ala 
375 380 385 

gca gga gac acc aag tct tec etc gca ctg etc ggt gca get cgt ggc 
Ala Gly Asp Thr Lys Ser Ser Leu Ala Leu Leu Gly Ala Ala Arg Gly 
390 395 400 405 

gag ate get aag aag etc gac ctg ate aag gaa ggc gac tgg gca ttc 
Glu He Ala Lys Lys Leu Asp Leu lie Lys Glu Gly Asp Trp Ala Phe 
410 415 420 

acc tgg ate gtt gac get cca atg ttc gag cca gca gca gac gec acc 
Thr Trp He Val Asp Ala Pro Met Phe Glu Pro Ala Ala Asp Ala Thr 
425 430 435 

gca tec ggt gac gtt gca ctg ggt aac tec aag tgg acc gca gtc cac 
Ala Ser Gly Asp Val Ala Leu Gly Asn Ser Lys Trp Thr Ala Val His 
440 445 450 

cac gee ttc acc tea cct aag cca gag ttc ctg gac aac ttt gac acc 
His Ala Phe Thr Ser Pro Lys Pro Glu Phe Leu Asp Asn Phe Asp Thr 
455 460 465 



aac cca ggt gac gca ctt get tat gca tac gac ate gtg tgc aac ggc 
Asn Pro Gly Asp Ala Leu Ala Tyr Ala Tyr Asp He Val Cys Asn Gly 
470 475 480 485 
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aat gaa ate ggt ggc ggt tec ate cgt ate cac cag cgc gac gtt cag 1603 

Asn Glu He Gly Gly Gly Ser He Arg He His Gin Arg Asp Val Gin 

490 495 500 

gaa cgc gtt ttc gag gtt atg ggc ate ace ggt gaa gaa gca cgc gag 1651 

Glu Arg Val Phe Glu Val Met Gly He Thr Gly Glu Glu Ala Arg Glu 

505 510 515 



aag ttc ggc ttc ctg ctt gac gec ttc gca ttc ggc gca cct cca cac 
Lys Phe Gly Phe Leu Leu Asp Ala Phe Ala Phe Gly Ala Pro Pro His 
520 525 530 

ggc gga ate gca ttc ggc tgg gac cgc ate gtg tec ctg ctg ggc ggc 
Gly Gly He Ala Phe Gly Trp Asp Arg He Val Ser Leu Leu Gly Gly 
535 540 545 

ttt gac tec ate cgc gac gtc ate gcg ttc 
Phe Asp Ser He Arg Asp Val He Ala Phe 
550 555 



1699 



<210> 284 
<211> 559 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 284 

Val Leu Arg Thr His Leu Ser Gly 
1 5 

Gin Ser Val Thr Leu Thr Gly Trp 
20 

Gly Val He Phe He Asp Leu Arg 

35 40 

Val Phe Arg Asn Glu Asp Val Ala 
50 55 

Glu Phe Val Leu Arg Val Thr Gly 
65 70 

Ser Gin Asn Pro Asn Leu Ala Ser 
85 

Glu Phe Glu Val Leu Asn Glu Ser 
100 



Glu Leu Arg Lys Glu Asn Ala Gly 

10 15 

Val Asn Arg Arg Arg Asp His Gly 
25 30 

Asp Arg Thr Gly He Ala Gin Val 
45 



Glu Arg Ala His Ala Leu Arg Ser 
60 



Val Val Glu Glu Arg Pro Glu Gly 
75 80 

Gly Asp He Glu Val Ser Val Thr 
90 95 

Ala Pro Leu Pro Phe Gin He Glu 

105 HO 



Asp Ser Ser Ser Ala Gly Glu Val 
115 120 

Arg Tyr Leu Asp Leu Arg Arg Pro 
130 135 

Arg Ser Ala Ala Asn Lys Ala Ala 
145 150 

Phe Thr Glu He Glu Thr Pro Thr 
165 



Gly Glu Glu Thr Arg Leu Lys Tyr 
125 

Val Gin Ala Asn Ala Leu Arg Leu 
140 

Arg Thr Val Leu Asp Ser His Asp 
155 160 

Leu Thr Arg Ser Thr Pro Glu Gly 

170 175 



Ala Arg Asp Phe Leu Val Pro Ala Arg Leu Arg Pro Gly Thr Phe Tyr 
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180 



185 



190 



Ala Leu Pro Gin Ser Pro Gin Leu Phe Lys Gin Leu Leu Gin Val Ala 
195 200 205 

Gly Met Glu Arg Tyr Tyr Gin lie Ala Arg Cys Tyr Arg Asp Glu Asp 
210 215 220 

Phe Arg Ala Asp Arg Gin Pro Glu Phe Thr Gin Leu Asp Val Glu Met 
225 230 235 240 

Ser Phe Val Asp Gin Asp Asp Val lie Ala Leu Gly Glu Glu He He 
245 250 255 

Ser Glu Val Trp Lys Leu He Gly Tyr Glu He Lys Thr Pro He Pro 
260 265 270 

Arg Met Thr Tyr Ala Asp Ala Met Arg Arg Tyr Gly Ser Asp Lys Pro 
275 280 285 

Asp Leu Arg Phe Asp He Glu He Thr Glu Cys Thr Glu Phe Phe Gin 
290 295 300 

Asp Thr Thr Phe Arg Val Phe Lys Asn Glu Tyr Val Gly Ala Val Val 
305 310 315 320 

Met Thr Gly Gly Ala Ser Gin Pro Arg Arg Gin Leu Asp Ala Trp Gin 
325 330 335 

Glu Trp Ala Lys Gin Arg Gly Ala Lys Gly Leu Ala Tyr He Leu Val 
340 345 350 

Gly Glu Asp Gly Glu Leu Ser Gly Pro Val Ala Lys Asn He Thr Asp 
355 360 365 

Ala Glu Arg Ala Gly He Ala Ala His Val Gly Ala Gin Pro Gly Asp 
370 375 380 

Cys He Phe Phe Ala Ala Gly Asp Thr Lys Ser Ser Leu Ala Leu Leu 
385 390 " 395 400 

Gly Ala Ala Arg Gly Glu He Ala Lys Lys Leu Asp Leu He Lys Glu 
405 410 415 

Gly Asp Trp Ala Phe Thr Trp He Val Asp Ala Pro Met Phe Glu Pro 
420 425 430 

Ala Ala Asp Ala Thr Ala Ser Gly Asp Val Ala Leu Gly Asn Ser Lys 
435 440 445 

Trp Thr Ala Val His His Ala Phe Thr Ser Pro Lys Pro Glu Phe Leu 
450 455 460 

Asp Asn Phe Asp Thr Asn Pro Gly Asp Ala Leu Ala Tyr Ala Tyr Asp 
465 470 475 480 

lie Val Cys Asn Gly Asn Glu lie Gly Gly Gly Ser lie Arg lie His 



485 



490 



495 



Gin Arg Asp Val Gin Glu Arg Val Phe Glu Val Met Gly He Thr Gly 
500 505 510 
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Glu Glu Ala Arg Glu Lys Phe Gly Phe Leu Leu Asp Ala Phe Ala Phe 
515 520 525 

Gly Ala Pro Pro His Gly Gly lie Ala Phe Gly Trp Asp Arg lie Val 
530 535 540 

Ser Leu Leu Gly Gly Phe Asp Ser lie Arg Asp Val He Ala Phe 
545 550 555 



<210> 285 
<211> 1503 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1480) 
<223> RXA00314 

<400> 285 

agcgggagcc aacctgctca acgtcgcaaa gaaagaagcg gtgccagcaa caccataagt 60 

tgaaaccttg agtgttcgca cacaggttag acraggggac gtg act eta cgc ate 115 

Val Thr Leu Arg lie 



ttt gac acc ggt acc cgt acg ctt cga gat ttt aaa cct gtt caa cca 163 
Phe Asp Thr Gly Thr Arg Thr Leu Arg Asp Phe Lys Pro Val Gin Pro 
10 15 20 

ggt cat gec teg gtg tac ctg tgt ggt gec acc ccg caa tct tea ccc 211 
Gly His Ala Ser Val Tyr Leu Cys Gly Ala Thr Pro Gin Ser Ser Pro 
25 30 35 

cac att gga cat gtt cgt tea gca gta gcg ttt gat att ttg cgc cgc 259 
His He Gly His Val Arg Ser Ala Val Ala Phe Asp He Leu Arg Arg 
40 45 50 

tgg etc atg get aag gga ctt gat gtg gca ttt gtt cgc aat gtc act 307 
Trp Leu Met Ala Lys Gly Leu Asp Val Ala Phe Val Arg Asn Val Thr 
55 60 65 

gat ate gat gac aag att etc acc aag gca tct gaa aat ggt cgc cct 355 
Asp He Asp Asp Lys He Leu Thr Lys Ala Ser Glu Asn Gly Arg Pro 
70 75 80 85 

tgg tgg gaa tgg gtg tec acc tat gaa cgt gaa ttc acc tgg acg tac 403 
Trp Trp Glu Trp Val Ser Thr Tyr Glu Arg Glu Phe Thr Trp Thr Tyr 
90 95 100 

aac acg ttg ggt gtg ctt cct cca tea acg gag cct cgt gca aca ggc 451 
Asn Thr Leu Gly Val Leu Pro Pro Ser Thr Glu Pro Arg Ala Thr Gly 
105 110 115 

cac gtc act cag atg att aag tac atg cag cgc ttg att gat aac ggc 499 
His Val Thr Gin Met He Lys Tyr Met Gin Arg Leu He Asp Asn Gly 
120 125 130 

ttt get tac gee gtt gat ggc tct gtg tac ttt gat gtc gca gcg tgg 547 
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Phe Ala Tyr Ala Val Asp Gly Ser Val Tyr Phe Asp Val Ala Ala Trp 
135 140 145 

tec aag get gaa gga tct gac tat ggt tct ttg tec gga aac cgt gtt 
Ser Lys Ala Glu Gly Ser Asp Tyr Gly Ser Leu Ser Gly Asn Arg Val 
150 155 160 165 

gaa gat atg gag cag ggc gag ccc gat aac ttt ggt aag egg ggg cca 
Glu Asp Met Glu Gin Gly Glu Pro Asp Asn Phe Gly Lys Arg Gly Pro 
170 175 180 

cag gac ttt get ctg tgg aag get gec aaa ccg ggt gag ccg tea tgg 
Gin Asp Phe Ala Leu Trp Lys Ala Ala Lys Pro Gly Glu Pro Ser Trp 
185 190 195 

cca acc cct tgg gga gac ggc egg ccg ggt tgg cat ttg gaa tgc tct 
Pro Thr Pro Trp Gly Asp Gly Arg Pro Gly Trp His Leu Glu Cys Ser 
200 205 210 

gec atg gec acc tac tat ttg ggt gag caa ttt gat att cac tgt ggt 
Ala Met Ala Thr Tyr Tyr Leu Gly Glu Gin Phe Asp He His Cys Gly 
215 220 225 

ggt ttg gat ctg caa ttt cca cac cat gaa aat gaa att gec cag gca 
Gly Leu Asp Leu Gin Phe Pro His His Glu Asn Glu He Ala Gin Ala 
230 235 240 245 

cat gcg get ggc gat aaa ttt gec aac tac tgg atg cac aat cac tgg 
His Ala Ala Gly Asp Lys Phe Ala Asn Tyr Trp Met His Asn His Trp 
250 255 260 

gta aca atg gec ggc gag aaa atg tec aag tct ttg ggc aat gtt ttg 
Val Thr Met Ala Gly Glu Lys Met Ser Lys Ser Leu Gly Asn Val Leu 
265 270 275 

get gtg ccg gaa atg eta aag cag gtt cgt cct gtc gag ctt cgt tat 
Ala Val Pro Glu Met Leu Lys Gin Val Arg Pro Val Glu Leu Arg Tyr 
280 285 290 

tac ctt ggg tct gec cat tac cgt tec gtc ctt gag tat tec gag age 
Tyr Leu Gly Ser Ala His Tyr Arg Ser Val Leu Glu Tyr Ser Glu Ser 
295 300 305 

get ttg agt gaa get gcg gtg ggt tac cgt cgc att gag tct ttc ctt 
Ala Leu Ser Glu Ala Ala Val Gly Tyr Arg Arg He Glu Ser Phe Leu 
310 315 320 325 

gag cgt gtg ggg gat gtt gag gta ggc gag tgg acg cca ggt ttt gaa 
Glu Arg Val Gly Asp Val Glu Val Gly Glu Trp Thr Pro Gly Phe Glu 
330 335 340 

gtt gcg atg gat gag gat att gca gtt cct aag get ttg get gaa ate 
Val Ala Met Asp Glu Asp He Ala Val Pro Lys Ala Leu Ala Glu He 
345 350 355 

cat aac get gtc cgc gag ggc aat get gee ttg gat aag ggt gat cgt 
His Asn Ala Val Arg Glu Gly Asn Ala Ala Leu Asp Lys Gly Asp Arg 
360 365 370 

gag gca gcg gag aag ctt get tec teg gtt cgt gcg atg act ggc gtt 
Glu Ala Ala Glu Lys Leu Ala Ser Ser Val Arg Ala Met Thr Gly Val 



BGI-127CP 



-361 - 



ttg ggc ttc gac ccc gtt gaa tgg ggt tea gat gca ggc get gat ggc 1315 

Leu Gly Phe Asp Pro Val Glu Trp Gly Ser Asp Ala Gly Ala Asp Gly 

390 395 400 405 

aag gca gat aag gcg ctt gat gtg ctg att tct teg gag ctt gag cgt 1363 

Lys Ala Asp Lys Ala Leu Asp Val Leu lie Ser Ser Glu Leu Glu Arg 

410 415 420 

cgt gca act get cgt get gag aag aat tgg gcg gtt get gat gag gtt 1411 

Arg Ala Thr Ala Arg Ala Glu Lys Asn Trp Ala Val Ala Asp Glu Val 

425 430 435 

cga gat cgt ctt gec gat get ggt att gag gtt gtg gat ace gca gat 1459 

Arg Asp Arg Leu Ala Asp Ala Gly He Glu Val Val Asp Thr Ala Asp 

440 445 450 

ggc get aca tgg aaa ttg cag taattacaga cacttttaag gag 1503 
Gly Ala Thr Trp Lys Leu Gin 
455 460 



<210> 286 
<211> 460 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 286 

Val Thr Leu Arg He Phe Asp Thr Gly Thr Arg Thr Leu Arg Asp Phe 
15 10 15 

Lys Pro Val Gin Pro Gly His Ala Ser Val Tyr Leu Cys Gly Ala Thr 
20 25 30 

Pro Gin Ser Ser Pro His lie Gly His Val Arg Ser Ala Val Ala Phe 
35 40 45 

Asp He Leu Arg Arg Trp Leu Met Ala Lys Gly Leu Asp Val Ala Phe 
50 55 60 

Val Arg Asn Val Thr Asp He Asp Asp Lys He Leu Thr Lys Ala Ser 
65 70 75 80 

Glu Asn Gly Arg Pro Trp Trp Glu Trp Val Ser Thr Tyr Glu Arg Glu 
85 90 95 

Phe Thr Trp Thr Tyr Asn Thr Leu Gly Val Leu Pro Pro Ser Thr Glu 
100 105 110 

Pro Arg Ala Thr Gly His Val Thr Gin Met He Lys Tyr Met Gin Arg 
115 120 125 

Leu He Asp Asn Gly Phe Ala Tyr Ala Val Asp Gly Ser Val Tyr Phe 
130 135 140 

Asp Val Ala Ala Trp Ser Lys Ala Glu Gly Ser Asp Tyr Gly Ser Leu 
145 150 155 160 



Ser Gly Asn Arg Val Glu Asp Met Glu Gin Gly Glu Pro Asp Asn Phe 
165 170 175 



BGI-127CP 



- 362- 



Gly Lys Arg Gly Pro Gin Asp Phe Ala Leu Trp Lys Ala Ala Lys Pro 
180 185 190 

Gly Glu Pro Ser Trp Pro Thr Pro Trp Gly Asp Gly Arg Pro Gly Trp 
195 200 205 

His Leu Glu Cys Ser Ala Met Ala Thr Tyr Tyr Leu Gly Glu Gin Phe 
210 215 220 

Asp lie His Cys Gly Gly Leu Asp Leu Gin Phe Pro His His Glu Asn 
225 230 235 240 

Glu lie Ala Gin Ala His Ala Ala Gly Asp Lys Phe Ala Asn Tyr Trp 
245 250 255 

Met His Asn His Trp Val Thr Met Ala Gly Glu Lys Met Ser Lys Ser 
260 265 270 

Leu Gly Asn Val Leu Ala Val Pro Glu Met Leu Lys Gin Val Arg Pro 
275 280 285 

Val Glu Leu Arg Tyr Tyr Leu Gly Ser Ala His Tyr Arg Ser Val Leu 
290 295 300 

Glu Tyr Ser Glu Ser Ala Leu Ser Glu Ala Ala Val Gly Tyr Arg Arg 
305 310 315 320 

He Glu Ser Phe Leu Glu Arg Val Gly Asp Val Glu Val Gly Glu Trp 
325 330 335 

Thr Pro Gly Phe Glu Val Ala Met Asp Glu Asp He Ala Val Pro Lys 
340 345 350 

Ala Leu Ala Glu He His Asn Ala Val Arg Glu Gly Asn Ala Ala Leu 
355 360 365 

Asp Lys Gly Asp Arg Glu Ala Ala Glu Lys Leu Ala Ser Ser Val Arg 
370 375 380 

Ala Met Thr Gly Val Leu Gly Phe Asp Pro Val Glu Trp Gly Ser Asp 
385 390 395 400 

Ala Gly Ala Asp Gly Lys Ala Asp Lys Ala Leu Asp Val Leu He Ser 
405 410 415 

Ser Glu Leu Glu Arg Arg Ala Thr Ala Arg Ala Glu Lys Asn Trp Ala 
420 425 430 

Val Ala Asp Glu Val Arg Asp Arg Leu Ala Asp Ala Gly He Glu Val 
435 440 445 

Val Asp Thr Ala Asp Gly Ala Thr Trp Lys Leu Gin 
450 455 460 



<210> 287 
<211> 1383 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1360) 
<223> RXA02204 

<400> 287 

taggacgtgt ctccgcgctg aacttgtgca atgagcctgc acatagcttg caaatagctt 60 

gtcgcggaaa taattacgga aagaagatag agtaaaaccc atg caa tct tgg cct 115 

Met Gin Ser Trp Pro 



aca cct gaa gta cct get etc get ggc acg cct gtg cct ttg gaa ttg 
Thr Pro Glu Val Pro Ala Leu Ala Gly Thr Pro Val Pro Leu Glu Leu 



ttc gac act gca gat cag gaa gta cgc ctg gtt gaa acc cca cct gee 

Phe Asp Thr Ala Asp Gin Glu Val Arg Leu Val Glu Thr Pro Pro Ala 

25 30 35 

gga tec gac aca ccg gtt ggc atg tac gtc tgt ggc ate act ccc tac 

Gly Ser Asp Thr Pro Val Gly Met Tyr Val Cys Gly lie Thr Pro Tyr 



gac tec aca cac ttg ggg cac gcg gcg aca tac etc get ttc gat ctg 
Asp Ser Thr His Leu Gly His Ala Ala Thr Tyr Leu Ala Phe Asp Leu 



ate tac cgc ate ctg ctg gac aat gat cac gat gtc cac tac gtc caa 
lie Tyr Arg lie Leu Leu Asp Asn Asp His Asp Val His Tyr Val Gin 



aac ate acc gat gtc gat gac cct ctg ttt gaa cgc gca gee cgc gac 403 

Asn lie Thr Asp Val Asp Asp Pro Leu Phe Glu Arg Ala Ala Arg Asp 
90 95 100 

ggc gtc gac tgg cgc gac etc ggc acc age caa ate aac etc ttc cgc 451 

Gly Val Asp Trp Arg Asp Leu Gly Thr Ser Gin lie Asn Leu Phe Arg 
105 110 115 

age gat atg gaa gee ctg age ate att ccg ccg aag gac tac ate ggt 499 

Ser Asp Met Glu Ala Leu Ser lie lie Pro Pro Lys Asp Tyr lie Gly 
120 125 130 

gcg att gag tec ate gac gaa gtc att gag atg gtc aag acg ctt etc 547 

Ala lie Glu Ser lie Asp Glu Val lie Glu Met Val Lys Thr Leu Leu 

135 140 145 

gac gaa ggc gee gcg tac ate gtc gag gac gee gaa tat cca gat gtc 595 

Asp Glu Gly Ala Ala Tyr lie Val Glu Asp Ala Glu Tyr Pro Asp Val 

150 155 160 165 

tac gca tea ate aac gec aca gac aaa ttt ggc tac gag tec aat tac 643 

Tyr Ala Ser He Asn Ala Thr Asp Lys Phe Gly Tyr Glu Ser Asn Tyr 
170 175 180 

gac gca gcg acc atg get gag ttc ttc gca gaa cgc ggc ggc gac cca 691 

Asp Ala Ala Thr Met Ala Glu Phe Phe Ala Glu Arg Gly Gly Asp Pro 
185 190 195 

gag cgt ccc ggc aag aaa aac ccc atg gat gec etc ctg tgg cgc gca 739 
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Glu Arg Pro Gly Lys Lys Asn Pro Met Asp Ala Leu Leu Trp Arg Ala 
200 205 210 

gcc cgc gaa ggt gaa cca age tgg gaa tec cca ttc ggc gca ggt cgt 
Ala Arg Glu Gly Glu Pro Ser Trp Glu Ser Pro Phe Gly Ala Gly Arg 
215 220 225 

cct ggc tgg cac ate gag tgt tea gca ate get ace aac cgc eta gga 
Pro Gly Trp His He Glu Cys Ser Ala He Ala Thr Asn Arg Leu Gly 
230 235 240 245 

cac age ttt gat ate caa ggt ggc ggc tct gac ctg ate ttc cct cac 
His Ser Phe Asp He Gin Gly Gly Gly Ser Asp Leu He Phe Pro His 
250 255 260 

cac gag ttc tec gca gcg cac gcc gaa gca get cac ggt gtc gag cgc 
His Glu Phe Ser Ala Ala His Ala Glu Ala Ala His Gly Val Glu Arg 
265 270 275 

atg get aag cac tac gtc cac get ggc atg ata tec caa gat ggc gtg 
Met Ala Lys His Tyr Val His Ala Gly Met He Ser Gin Asp Gly Val 
280 285 290 

aaa atg tec aag tct ttg ggc aac ctg gaa ttt gtt tec cgc etc ace 
Lys Met Ser Lys Ser Leu Gly Asn Leu Glu Phe Val Ser Arg Leu Thr 
295 300 305 

get gca ggc cac gag ccc ggc gcg ate cgc etc ggt gtt ttt gcc aac 
Ala Ala Gly His Glu Pro Gly Ala He Arg Leu Gly Val Phe Ala Asn 
310 315 320 325 

cat tac cgt ggc aac cgt gat tgg aac gca gag age etc gcc acc gca 
His Tyr Arg Gly Asn Arg Asp Trp Asn Ala Glu Ser Leu Ala Thr Ala 
330 335 340 

gaa cag cgt eta gca acc tgg cgt gaa gca gca cga get gca acc aat 
Glu Gin Arg Leu Ala Thr Trp Arg Glu Ala Ala Arg Ala Ala Thr Asn 
345 350 355 

agg gaa gat gcc att gca gtt gtc gag cag ctt cgt gca cac eta tct 
Arg Glu Asp Ala He Ala Val Val Glu Gin Leu Arg Ala His Leu Ser 
360 365 370 

get gac ctt gat act ccc ggc gcg etc gcc gcg gta gat aat tgg gca 
Ala Asp Leu Asp Thr Pro Gly Ala Leu Ala Ala Val Asp Asn Trp Ala 
375 380 385 

gcg ggt ate gac acc acg acc gat tea aaa gag ttc acc gag gta gga 
Ala Gly He Asp Thr Thr Thr Asp Ser Lys Glu Phe Thr Glu Val Gly 
390 395 400 405 

aac ate gtg gtc gca gcc att gat gcc etc ctg ggc gtg cag etc 
Asn He Val Val Ala Ala He Asp Ala Leu Leu Gly Val Gin Leu 
410 415 420 



taggaaattt caggaacaat aca 



<210> 288 
<211> 420 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 288 

Met Gin Ser Trp Pro Thr Pro Glu Val Pro Ala Leu Ala Gly Thr Pro 



Val Pro Leu Glu Leu Phe Asp Thr Ala Asp Gin Glu Val Arg Leu Val 



Glu Thr Pro Pro Ala Gly Ser Asp Thr Pro Val Gly Met Tyr Val Cys 
35 40 45 

Gly lie Thr Pro Tyr Asp Ser Thr His Leu Gly His Ala Ala Thr Tyr 



Leu Ala Phe Asp Leu lie Tyr Arg lie Leu Leu Asp Asn Asp His Asp 
65 70 75 80 

Val His Tyr Val Gin Asn lie Thr Asp Val Asp Asp Pro Leu Phe Glu 



Arg Ala Ala Arg Asp Gly Val Asp Trp Arg Asp Leu Gly Thr Ser Gin 
100 105 110 

lie Asn Leu Phe Arg Ser Asp Met Glu Ala Leu Ser lie lie Pro Pro 
115 120 125 

Lys Asp Tyr He Gly Ala He Glu Ser He Asp Glu Val He Glu Met 
130 135 140 

Val Lys Thr Leu Leu Asp Glu Gly Ala Ala Tyr He Val Glu Asp Ala 
145 150 155 160 

Glu Tyr Pro Asp Val Tyr Ala Ser He Asn Ala Thr Asp Lys Phe Gly 
165 170 175 

Tyr Glu Ser Asn Tyr Asp Ala Ala Thr Met Ala Glu Phe Phe Ala Glu 
180 185 190 

Arg Gly Gly Asp Pro Glu Arg Pro Gly Lys Lys Asn Pro Met Asp Ala 
195 200 205 

Leu Leu Trp Arg Ala Ala Arg Glu Gly Glu Pro Ser Trp Glu Ser Pro 
210 215 220 

Phe Gly Ala Gly Arg Pro Gly Trp His He Glu Cys Ser Ala lie Ala 
225 230 235 240 

Thr Asn Arg Leu Gly His Ser Phe Asp He Gin Gly Gly Gly Ser Asp 
245 250 255 

Leu He Phe Pro His His Glu Phe Ser Ala Ala His Ala Glu Ala Ala 
260 265 270 

His Gly Val Glu Arg Met Ala Lys His Tyr Val His Ala Gly Met He 
275 280 285 

Ser Gin Asp Gly Val Lys Met Ser Lys Ser Leu Gly Asn Leu Glu Phe 
290 295 300 



Val Ser Arg Leu Thr Ala Ala Gly His Glu Pro Gly Ala He Arg Leu 
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Gly Val Phe Ala Asn His Tyr Arg Gly Asn Arg Asp Trp Asn Ala Glu 
325 330 335 

Ser Leu Ala Thr Ala Glu Gin Arg Leu Ala Thr Trp Arg Glu Ala Ala 
340 345 350 

Arg Ala Ala Thr Asn Arg Glu Asp Ala lie Ala Val Val Glu Gin Leu 
355 360 365 

Arg Ala His Leu Ser Ala Asp Leu Asp Thr Pro Gly Ala Leu Ala Ala 
370 375 380 

Val Asp Asn Trp Ala Ala Gly lie Asp Thr Thr Thr Asp Ser Lys Glu 
385 390 395 400 

Phe Thr Glu Val Gly Asn He Val Val Ala Ala He Asp Ala Leu Leu 
405 410 415 

Gly Val Gin Leu 
420 



<210> 289 
<211> 1532 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1509) 
<223> RXA01124 

<400> 289 

egg tgg gtg egg get att aac atg gee tgc atg act gat gtt cgt gtt 48 

Arg Trp Val Arg Ala He Asn Met Ala Cys Met Thr Asp Val Arg Val 

15 10 15 

cgt ttc tgc cca teg ccc acc ggc acc cca cac gtt gga ctt gtg cgc 96 
Arg Phe Cys Pro Ser Pro Thr Gly Thr Pro His Val Gly Leu Val Arg 
20 25 30 

acc gcg ctg ttc aac tgg gca tat get cgc cac act gga ggc aag tta 144 
Thr Ala Leu Phe Asn Trp Ala Tyr Ala Arg His Thr Gly Gly Lys Leu 
35 40 45 

gtt ttc cgc att gag gac act gac get gec cgc gat tec gag gag tct 192 
Val Phe Arg He Glu Asp Thr Asp Ala Ala Arg Asp Ser Glu Glu Ser 



tac tec gec ate ate gat tec ctg cgc tgg ttg gga atg gac tgg gat 
Tyr Ser Ala He He Asp Ser Leu Arg Trp Leu Gly Met Asp Trp Asp 



gag ggt gtg gaa aag ggc ggc ccg cat gag ccc tac cgc cag teg cag 
Glu Gly Val Glu Lys Gly Gly Pro His Glu Pro Tyr Arg Gin Ser Gin 



cgc aag gac ate tat cag gat gtg ttg aag cag ctt ate gac gee ggt 
Arg Lys Asp He Tyr Gin Asp Val Leu Lys Gin Leu He Asp Ala Gly 



240 



288 



336 
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gaa gtc tac cca get tat tec acc gcg gaa gag gtt gag gag cga cac 384 
Glu Val Tyr Pro Ala Tyr Ser Thr Ala Glu Glu Val Glu Glu Arg His 
115 120 125 

aag get get ggc cgc gat cca aag etc ggc tac gac aac ttt gac cgt 432 
Lys Ala Ala Gly Arg Asp Pro Lys Leu Gly Tyr Asp Asn Phe Asp Arg 
130 135 140 

gat etc acc gaa gag cag gtc gca gca ttt gag get gag ggg cgt aag 480 
Asp Leu Thr Glu Glu Gin Val Ala Ala Phe Glu Ala Glu Gly Arg Lys 
145 150 155 160 

cct gtg tgg cgt ctg cgc atg cca gag cag gat tgg aag tgg act gac 528 
Pro Val Trp Arg Leu Arg Met Pro Glu Gin Asp Trp Lys Trp Thr Asp 
165 170 175 

ctg gtc cgc ggt gaa gtt gag ttc aag teg ttc acc cag cct gac ttc 576 
Leu Val Arg Gly Glu Val Glu Phe Lys Ser Phe Thr Gin Pro Asp Phe 
180 185 190 

gtg gtt get cgt tec aac ggt gag cct ttg tac acc ctg gtc aac cct 624 
Val Val Ala Arg Ser Asn Gly Glu Pro Leu Tyr Thr Leu Val Asn Pro 
195 200 205 

gtt gat gat gcg ttg atg gaa gtc acc cat gtg ctg cgt ggt gag gat 672 
Val Asp Asp Ala Leu Met Glu Val Thr His Val Leu Arg Gly Glu Asp 
210 215 220 

ctt ttg cca teg act cct cgt cag ctt get ctg tat gag gcg etc aag 720 
Leu Leu Pro Ser Thr Pro Arg Gin Leu Ala Leu Tyr Glu Ala Leu Lys 
225 230 235 240 

cgc att ggc gtg gca aag gec acc cca gec ttt ggt cac ctg cca ttt 768 
Arg lie Gly Val Ala Lys Ala Thr Pro Ala Phe Gly His Leu Pro Phe 
245 250 255 

gtg atg ggt gag ggc aac aag aag ctg tct aag cgt gat cca cag tec 816 
Val Met Gly Glu Gly Asn Lys Lys Leu Ser Lys Arg Asp Pro Gin Ser 
260 265 270 

age ctg ttc aac cac cgt gac aac ggc ate ate cca gag ggc atg etc 864 
Ser Leu Phe Asn His Arg Asp Asn Gly lie lie Pro Glu Gly Met Leu 
275 280 285 

aac tac ctg gcg ctg ctg ggt tgg tea ctg tct get gat cag gac att 912 
Asn Tyr Leu Ala Leu Leu Gly Trp Ser Leu Ser Ala Asp Gin Asp lie 
290 295 300 

ttc ggt gtc gat gag ttg ate get aac ttt gat gtc get gac gtg ttg 960 
Phe Gly Val Asp Glu Leu lie Ala Asn Phe Asp Val Ala Asp Val Leu 
305 310 315 320 

ggc aac cca get cgc ttt gac cag aag aag ctt gag gec ate aac gcg 1008 
Gly Asn Pro Ala Arg Phe Asp Gin Lys Lys Leu Glu Ala lie Asn Ala 
325 330 335 

gat cac ate cga ctt ctg gag cct aag gat ttc gag get cgc ctg cgc 1056 
Asp His lie Arg Leu Leu Glu Pro Lys Asp Phe Glu Ala Arg Leu Arg 
340 345 350 
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gcg tac atg act gag tac acc gag ttc cca gcg gat tac cca get gag 1104 

Ala Tyr Met Thr Glu Tyr Thr Glu Phe Pro Ala Asp Tyr Pro Ala Glu 

355 360 365 

aag ttt gec att get gcg gag ctg gtt cag acc cgc ate aag gtg etc 1152 

Lys Phe Ala lie Ala Ala Glu Leu Val Gin Thr Arg lie Lys Val Leu 

370 375 380 

age gag gcg tgg gat ctg ctg aag ttc ctg gtc acc get gac gaa gat 1200 

Ser Glu Ala Trp Asp Leu Leu Lys Phe Leu Val Thr Ala Asp Glu Asp 
385 390 395 400 

ctg gtg ttc aat gag aag get gec aag aag aac etc aag gag acc get 1248 

Leu Val Phe Asn Glu Lys Ala Ala Lys Lys Asn Leu Lys Glu Thr Ala 

405 410 415 

gtt gag cct etc aac gee ggt ate gca gcg ctg gag gca gtg gag gag 1296 

Val Glu Pro Leu Asn Ala Gly lie Ala Ala Leu Glu Ala Val Glu Glu 

420 425 430 

tgg acc act cca aac att gaa gca gca ttg aac aag get etc att gag 1344 

Trp Thr Thr Pro Asn lie Glu Ala Ala Leu Asn Lys Ala Leu lie Glu 

435 440 445 

gat eta ggc ctg aag cct cgc gtg gcg ttc ggt gcg ttg cgc att ggt 1392 

Asp Leu Gly Leu Lys Pro Arg Val Ala Phe Gly Ala Leu Arg lie Gly 

450 455 460 

ate tec ggc gag get gta tec cca cca ctg ttt gag tec atg gag ctt 1440 

lie Ser Gly Glu Ala Val Ser Pro Pro Leu Phe Glu Ser Met Glu Leu 
465 470 475 480 

ttg ggc aag gaa tec acg ttg gtt cgt ctg aag gtt act cgt gag cag 1488 

Leu Gly Lys Glu Ser Thr Leu Val Arg Leu Lys Val Thr Arg Glu Gin 

485 490 495 

acc cca ttc gtg gtc get gag taaaacctgt agatgaacaa aag 1532 
Thr Pro Phe Val Val Ala Glu 
500 



<210> 290 
<211> 503 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 290 

Arg Trp Val Arg Ala lie Asn Met Ala Cys Met Thr Asp Val Arg Val 
15 10 15 

Arg Phe Cys Pro Ser Pro Thr Gly Thr Pro His Val Gly Leu Val Arg 
20 25 30 

Thr Ala Leu Phe Asn Trp Ala Tyr Ala Arg His Thr Gly Gly Lys Leu 
35 40 45 

Val Phe Arg lie Glu Asp Thr Asp Ala Ala Arg Asp Ser Glu Glu Ser 
50 55 60 

Tyr Ser Ala lie lie Asp Ser Leu Arg Trp Leu Gly Met Asp Trp Asp 
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Glu Gly Val Glu Lys Gly Gly Pro His Glu Pro Tyr Arg Gin Ser Gin 



Arg Lys Asp lie Tyr Gin Asp Val Leu Lys Gin Leu lie Asp Ala Gly 
100 105 110 

Glu Val Tyr Pro Ala Tyr Ser Thr Ala Glu Glu Val Glu Glu Arg His 
115 120 125 

Lys Ala Ala Gly Arg Asp Pro Lys Leu Gly Tyr Asp Asn Phe Asp Arg 
130 135 140 

Asp Leu Thr Glu Glu Gin Val Ala Ala Phe Glu Ala Glu Gly Arg Lys 
145 150 155 160 

Pro Val Trp Arg Leu Arg Met Pro Glu Gin Asp Trp Lys Trp Thr Asp 
165 170 175 

Leu Val Arg Gly Glu Val Glu Phe Lys Ser Phe Thr Gin Pro Asp Phe 
180 185 190 

Val Val Ala Arg Ser Asn Gly Glu Pro Leu Tyr Thr Leu Val Asn Pro 
195 200 205 

Val Asp Asp Ala Leu Met Glu Val Thr His Val Leu Arg Gly Glu Asp 
210 215 220 

Leu Leu Pro Ser Thr Pro Arg Gin Leu Ala Leu Tyr Glu Ala Leu Lys 
225 230 235 240 

Arg He Gly Val Ala Lys Ala Thr Pro Ala Phe Gly His Leu Pro Phe 
245 250 255 

Val Met Gly Glu Gly Asn Lys Lys Leu Ser Lys Arg Asp Pro Gin Ser 
260 265 270 

Ser Leu Phe Asn His Arg Asp Asn Gly He He Pro Glu Gly Met Leu 
275 280 285 

Asn Tyr Leu Ala Leu Leu Gly Trp Ser Leu Ser Ala Asp Gin Asp He 
290 295 300 

Phe Gly Val Asp Glu Leu He Ala Asn Phe Asp Val Ala Asp Val Leu 
305 310 315 320 

Gly Asn Pro Ala Arg Phe Asp Gin Lys Lys Leu Glu Ala He Asn Ala 
325 330 335 

Asp His He Arg Leu Leu Glu Pro Lys Asp Phe Glu Ala Arg Leu Arg 
340 345 350 

Ala Tyr Met Thr Glu Tyr Thr Glu Phe Pro Ala Asp Tyr Pro Ala Glu 
355 360 365 

Lys Phe Ala He Ala Ala Glu Leu Val Gin Thr Arg He Lys Val Leu 
370 375 380 

Ser Glu Ala Trp Asp Leu Leu Lys Phe Leu Val Thr Ala Asp Glu Asp 
385 390 395 400 
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Leu Val Phe Asn Glu Lys Ala Ala Lys Lys Asn Leu Lys Glu Thr Ala 
405 410 415 

Val Glu Pro Leu Asn Ala Gly lie Ala Ala Leu Glu Ala Val Glu Glu 
420 425 430 

Trp Thr Thr Pro Asn lie Glu Ala Ala Leu Asn Lys Ala Leu lie Glu 
435 440 445 

Asp Leu Gly Leu Lys Pro Arg Val Ala Phe Gly Ala Leu Arg He Gly 
450 455 460 

He Ser Gly Glu Ala Val Ser Pro Pro Leu Phe Glu Ser Met Glu Leu 
465 470 475 480 

Leu Gly Lys Glu Ser Thr Leu Val Arg Leu Lys Val Thr Arg Glu Gin 
485 490 495 

Thr Pro Phe Val Val Ala Glu 
500 



<210> 291 
<211> 736 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (736) 

<223> RXN00458 

<400> 291 

cacccctgaa aacctcctca actatcccgg agtgatcatc tccaccgttc aggagaaccc 60 

atccgaaaca tggcggcaag tgaacatcta atctagaaac atg gca gga cga tac 115 

Met Ala Gly Arg Tyr 



gca cca tea cca age ggc gac ctt cac ttt ggc aac etc cgc aca gca 
Ala Pro Ser Pro Ser Gly Asp Leu His Phe Gly Asn Leu Arg Thr Ala 



ctg ctg gec tgg ctg ttc gcg cgc tec gaa gga aaa aaa ttc etc atg 
Leu Leu Ala Trp Leu Phe Ala Arg Ser Glu Gly Lys Lys Phe Leu Met 



egg gtc gaa gac ate gat gaa caa cgc tea tec aag gaa tec gec gaa 
Arg Val Glu Asp He Asp Glu Gin Arg Ser Ser Lys Glu Ser Ala Glu 



age caa etc gca gac eta tec gec ctg ggt etc gat tgg gat ggc gac 
Ser Gin Leu Ala Asp Leu Ser Ala Leu Gly Leu Asp Trp Asp Gly Asp 



gtc ere tac caa tec aca cgc tac gac gec tac cgc gca gec ctt gaa 
Val Leu Tyr Gin Ser Thr Arg Tyr Asp Ala Tyr Arg Ala Ala Leu Glu 



gac ace tac gaa tgt tat tgc teg cgc egg gac ate caa gaa 
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Lys Leu Asp Thr Tyr Glu Cys Tyr Cys Ser Arg Arg Asp He Gin Glu 
90 95 100 

gcc teg egg gca ccc cat gtg get ccg gga gtg tat ccg gga acg tgt 

Ala Ser Arg Ala Pro His Val Ala Pro Gly Val Tyr Pro Gly Thr Cys 
105 110 115 



451 



agg gga ttg aag gag gag gaa cgc gtc gaa aag cgt gca acc ttg get 4 99 

Arg Gly Leu Lys Glu Glu Glu Arg Val Glu Lys Arg Ala Thr Leu Ala 

120 125 130 

gcg caa aac egg cac ccc gcc att cgc ctg cgc gcg cag gta acc teg 547 

Ala Gin Asn Arg His Pro Ala He Arg Leu Arg Ala Gin Val Thr Ser 

135 140 145 

ttt gat ttt cac gac cga ctt cgc ggc cca caa act ggc ccc gta gac 595 

Phe Asp Phe His Asp Arg Leu Arg Gly Pro Gin Thr Gly Pro Val Asp 
150 155 160 165 

gat ttc att ctg etc cgc ggc ggg cag gaa ccc gga tgg gca tac aac 643 

Asp Phe He Leu Leu Arg Gly Gly Gin Glu Pro Gly Trp Ala Tyr Asn 

170 175 180 

tta act gtc gtc gtc gac gat gcc tac caa ggc gtt gac cag gta gtc 691 

Leu Thr Val Val Val Asp Asp Ala Tyr Gin Gly Val Asp Gin Val Val 

185 190 195 

cgc ggc gac gac eta etc gaa ttc ggc gcg cgc caa get acc ttg 736 

Arg Gly Asp Asp Leu Leu Glu Phe Gly Ala Arg Gin Ala Thr Leu 

200 205 210 



<210> 292 
<211> 212 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 292 

Met Ala Gly Arg Tyr Ala Pro Ser Pro Ser Gly Asp Leu His Phe Gly 
15 10 15 

Asn Leu Arg Thr Ala Leu Leu Ala Trp Leu Phe Ala Arg Ser Glu Gly 
20 25 30 

Lys Lys Phe Leu Met Arg Val Glu Asp He Asp Glu Gin Arg Ser Ser 
35 40 45 

Lys Glu Ser Ala Glu Ser Gin Leu Ala Asp Leu Ser Ala Leu Gly Leu 
50 55 60 

Asp Trp Asp Gly Asp Val Leu Tyr Gin Ser Thr Arg Tyr Asp Ala Tyr 
65 70 75 80 

Arg Ala Ala Leu Glu Lys Leu Asp Thr Tyr Glu Cys Tyr Cys Ser Arg 
85 90 95 

Arg Asp He Gin Glu Ala Ser Arg Ala Pro His Val Ala Pro Gly Val 
100 105 110 



Tyr Pro Gly Thr Cys Arg Gly Leu Lys Glu Glu Glu Arg Val Glu Lys 
115 120 125 
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Arg Ala Thr Leu Ala Ala Gin Asn Arg His Pro Ala lie Arg Leu Arg 
130 135 140 

Ala Gin Val Thr Ser Phe Asp Phe His Asp Arg Leu Arg Gly Pro Gin 
145 150 155 160 

Thr Gly Pro Val Asp Asp Phe He Leu Leu Arg Gly Gly Gin Glu Pro 
165 170 175 

Gly Trp Ala Tyr Asn Leu Thr Val Val Val Asp Asp Ala Tyr Gin Gly 
180 185 190 

Val Asp Gin Val Val Arg Gly Asp Asp Leu Leu Glu Phe Gly Ala Arg 
195 200 205 



Gin Ala Thr Leu 
210 



<210> 293 
<211> 328 
<212> DNA 

<213> Corynebacterium glutamic 



<220> 

<221> CDS 

<222> (101) . . (328) 

<223> FRXA00458 



<400> 293 

cacccctgaa aacctcctca actatcccgg agtgatcatc tccaccgttc aggagaacc 



atccgaaaca tggcggcaag tgaacatcta atctagaaac atg gca gga cga tac 

Met Ala Gly Arg Tyr 
1 5 



gca cca tea cca age ggc gac ctt cac ttt ggc aac etc cgc aca gca 
Ala Pro Ser Pro Ser Gly Asp Leu His Phe Gly Asn Leu Arg Thr Ala 
10 15 20 



ctg ctg gec tgg ctg ttc gcg cgc tec gaa gga aaa aaa ttc etc atg 
Leu Leu Ala Trp Leu Phe Ala Arg Ser Glu Gly Lys Lys Phe Leu Met 
25 30 35 



egg gtc gaa gac ate gat gaa caa cgc tea ttc aag gaa tec gec gaa 
Arg Val Glu Asp He Asp Glu Gin Arg Ser Phe Lys Glu Ser Ala Glu 
40 45 50 



age caa etc gca gac eta tec gec ctg ggt etc gat tgg gat ggc gac 
Ser Gin Leu Ala Asp Leu Ser Ala Leu Gly Leu Asp Trp Asp Gly Asp 
55 60 65 



gtc etc tac caa tec aca cgc 
Val Leu Tyr Gin Ser Thr Arg 
70 75 



<210> 294 
<211> 76 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 294 

Met Ala Gly Arg Tyr Ala Pro Ser I 
1 5 



Pro Ser Gly Asp Leu His Phe Gly 
10 15 



Asn Leu Arg Thr Ala Leu Leu Ala Trp Leu Phe Ala Arg Ser Glu Gly 
20 25 30 

Lys Lys Phe Leu Met Arg Val Glu Asp lie Asp Glu Gin Arg Ser Phe 
35 40 45 

Lys Glu Ser Ala Glu Ser Gin Leu Ala Asp Leu Ser Ala Leu Gly Leu 
50 55 60 

Asp Trp Asp Gly Asp Val Leu Tyr Gin Ser Thr Arg 
65 70 75 



<210> 295 
<211> 1506 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1483) 
<223> RXA00069 

<400> 295 

gggtcagcgg aagcaacatc gttagttggg ctaggattgg ttgggtatgt cctaaaaggg 60 

acggttattt tttcattcga cgtggaggag agcatccgac gtg get cag caa teg 115 

Val Ala Gin Gin Ser 



ate ate gac acc gtg gtt aac ctg tgt aaa cga cgt gga ctg gtg tac 
lie lie Asp Thr Val Val Asn Leu Cys Lys Arg Arg Gly Leu Val Tyr 



ccc tgt ggt gag ate tac ggc ggt acc cgc tct gcg tgg gac tac ggc 
Pro Cys Gly Glu lie Tyr Gly Gly Thr Arg Ser Ala Trp Asp Tyr Gly 



ccg ctg ggt gtg gag ctg aag gaa aac ate aag cgc cag tgg tgg cgt 
Pro Leu Gly Val Glu Leu Lys Glu Asn lie Lys Arg Gin Trp Trp Arg 



tct atg gtt act tec cgc cca gat gtt gtg ggt gtt gat act tct gtc 
Ser Met Val Thr Ser Arg Pro Asp Val Val Gly Val Asp Thr Ser Val 



ate ctt cct cgc cag gtg tgg gta act tec ggc cac gtt gag gtc ttc 
lie Leu Pro Arg Gin Val Trp Val Thr Ser Gly His Val Glu Val Phe 



act gac cca ctg gtt gag tct ttg aac acc cac aag cgt tac cgt gcg 

Thr Asp Pro Leu Val Glu Ser Leu Asn Thr His Lys Arg Tyr Arg Ala 

90 95 100 

gac cac ctg ctg gag cag tac gaa gag aag cat ggt cac cca cct gta 
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Asp His Leu Leu Glu 
105 



Glu Glu Lys His Gly His Pro Pro Val 
110 115 



aac ggc ttg get gac ate aac gat cca gag acc ggc cag cca ggt aac 

Asn Gly Leu Ala Asp lie Asn Asp Pro Glu Thr Gly Gin Pro Gly Asn 

120 125 130 

tgg act gag cct aag gcg ttc tct ggt ctt ctg aag act ttc ttg gga 

Trp Thr Glu Pro Lys Ala Phe Ser Gly Leu Leu Lys Thr Phe Leu Gly 

135 140 145 

cct gtg gac gac gaa gag ggt ctg cac tac ctg cgc cct gaa act get 

Pro Val Asp Asp Glu Glu Gly Leu His Tyr Leu Arg Pro Glu Thr Ala 

150 155 160 165 



cag ggt 
Gin Gly 



ate ttc gtg aac ttc aag aac gtg atg aac act tea cgt atg 
lie Phe Val Asn Phe Lys Asn Val Met Asn Thr Ser Arg Met 
170 175 180 



aag cca cct ttc ggt ate gcg aac ate ggt aag tct ttc cgt aac gag 

Lys Pro Pro Phe Gly lie Ala Asn He Gly Lys Ser Phe Arg Asn Glu 

185 190 195 

ate acc cca ggt aac ttc att ttc cgt act cgt gag ttc gag cag atg 

He Thr Pro Gly Asn Phe He Phe Arg Thr Arg Glu Phe Glu Gin Met 

200 205 210 

gag atg gag ttc ttc gtc aag cct ggt gag gac gaa gag tgg cac cag 

Glu Met Glu Phe Phe Val Lys Pro Gly Glu Asp Glu Glu Trp His Gin 
215 220 225 



cac tgg att gat act cgc ctg cag tgg tac 
His Trp He Asp Thr Arg Leu Gin Trp Tyr 
230 235 



ctg ggc att aag 
Leu Gly He Lys 
245 



cct gag aac ctg cgt ctg tac gag cac cct cag gag aag ctg tct cac 
Pro Glu Asn Leu Arg Leu Tyr Glu His Pro Gin Glu Lys Leu Ser His 
250 255 260 

tac tec aag cgc act gtt gat att gag tac gca ttc aac ttt get aac 
Tyr Ser Lys Arg Thr Val Asp He Glu Tyr Ala Phe Asn Phe Ala Asn 
265 270 275 

acc aag tgg ggc gag ttg gag ggg ate gcg aac cgt act gat tac gat 
Thr Lys Trp Gly Glu Leu Glu Gly He Ala Asn Arg Thr Asp Tyr Asp 
280 285 290 

ctt cgc gtg cac tct gag ggc tct ggt gag gac ctg tea ttc ttc gat 
Leu Arg Val His Ser Glu Gly Ser Gly Glu Asp Leu Ser Phe Phe Asp 
295 300 305 

cag gag acc aat gag cgt tgg att cct ttc gta ate gag cct get gca 
Gin Glu Thr Asn Glu Arg Trp He Pro Phe Val He Glu Pro Ala Ala 
310 315 320 325 

ggt ctt ggt cgc gca atg atg atg ttc ctg atg gat get tat cac gag 
Gly Leu Gly Arg Ala Met Met Met Phe Leu Met Asp Ala Tyr His Glu 
330 335 340 



gac gaa gca cca aac tea aag ggt ggc gtc gat aag cgt gtt gtt ctg 
Asp Glu Ala Pro Asn Ser Lys Gly Gly Val Asp Lys Arg Val Val Leu 
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aag ctt gac cgt cgc ctt gcg ccg gtt aag gtt gcg gtc ttg ccg ctg 

Lys Leu Asp Arg Arg Leu Ala Pro Val Lys Val Ala Val Leu Pro Leu 

360 365 370 

tea aag aag gac act ttg acg cct ttg gcg gaa aag etc gca gca gag 

Ser Lys Lys Asp Thr Leu Thr Pro Leu Ala Glu Lys Leu Ala Ala Glu 

375 380 385 

ctg cgt gaa ttc tgg aac gtt gat tac gac act tea ggt gcg att ggt 

Leu Arg Glu Phe Trp Asn Val Asp Tyr Asp Thr Ser Gly Ala He Gly 

390 395 400 405 

cgc cgt tac cgt cgt cag gac gag ate ggt act cca ttc tgc gtc acc 

Arg Arg Tyr Arg Arg Gin Asp Glu He Gly Thr Pro Phe Cys Val Thr 

410 415 420 

gtt gac ttt gat tct etc gag gac aac get gtg acc gtg cgt gag cgc 

Val Asp Phe Asp Ser Leu Glu Asp Asn Ala Val Thr Val Arg Glu Arg 

425 430 435 

gac acc atg gag cag gtt cgt gtt cca ctt gat gag ctg cag ggt tac 

Asp Thr Met Glu Gin Val Arg Val Pro Leu Asp Glu Leu Gin Gly Tyr 

440 445 450 

ttg get cag cgc etc ate ggc tgc taaacggcaa ccaatagagc gat 
Leu Ala Gin Arg Leu He Gly Cys 
455 460 



1315 



1411 



1459 



<210> 296 
<211> 461 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 296 

Val Ala Gin Gin Ser He He Asp Thr Val Val Asn Leu Cys Lys Arg 
15 10 15 

Arg Gly Leu Val Tyr Pro Cys Gly Glu He Tyr Gly Gly Thr Arg Ser 
20 25 30 

Ala Trp Asp Tyr Gly Pro Leu Gly Val Glu Leu Lys Glu Asn He Lys 
35 40 45 

Arg Gin Trp Trp Arg Ser Met Val Thr Ser Arg Pro Asp Val Val Gly 
50 55 60 

Val Asp Thr Ser Val He Leu Pro Arg Gin Val Trp Val Thr Ser Gly 
65 70 75 80 

His Val Glu Val Phe Thr Asp Pro Leu Val Glu Ser Leu Asn Thr His 
85 90 95 

Lys Arg Tyr Arg Ala Asp His Leu Leu Glu Gin Tyr Glu Glu Lys His 
100 105 110 



Gly His Pro Pro Val Asn Gly Leu Ala Asp lie Asn Asp Pro Glu Thr 
115 120 125 
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Gly GLn Pro Gly Asn Trp Thr Glu Pro Lys Ala Phe Ser Gly Leu Leu 
130 135 140 

Lys Thr Phe Leu Gly Pro Val Asp Asp Glu Glu Gly Leu His Tyr Leu 
145 150 155 160 

Arg Pro Glu Thr Ala Gin Gly lie Phe Val Asn Phe Lys Asn Val Met 
165 170 175 

Asn Thr Ser Arg Met Lys Pro Pro Phe Gly lie Ala Asn He Gly Lys 
180 185 190 

Ser Phe Arg Asn Glu He Thr Pro Gly Asn Phe He Phe Arg Thr Arg 
195 200 205 

Glu Phe Glu Gin Met Glu Met Glu Phe Phe Val Lys Pro Gly Glu Asp 
210 215 220 

Glu Glu Trp His Gin His Trp He Asp Thr Arg Leu Gin Trp Tyr He 
225 230 235 240 

Asn Leu Gly He Lys Pro Glu Asn Leu Arg Leu Tyr Glu His Pro Gin 
245 250 255 

Glu Lys Leu Ser His Tyr Ser Lys Arg Thr Val Asp He Glu Tyr Ala 
260 265 270 

Phe Asn Phe Ala Asn Thr Lys Trp Gly Glu Leu Glu Gly He Ala Asn 
275 280 285 

Arg Thr Asp Tyr Asp Leu Arg Val His Ser Glu Gly Ser Gly Glu Asp 
290 295 300 

Leu Ser Phe Phe Asp Gin Glu Thr Asn Glu Arg Trp He Pro Phe Val 
305 310 315 320 

He Glu Pro Ala Ala Gly Leu Gly Arg Ala Met Met Met Phe Leu Met 
325 330 335 

Asp Ala Tyr His Glu Asp Glu Ala Pro Asn Ser Lys Gly Gly Val Asp 
340 345 350 

Lys Arg Val Val Leu Lys Leu Asp Arg Arg Leu Ala Pro Val Lys Val 
355 360 365 

Ala Val Leu Pro Leu Ser Lys Lys Asp Thr Leu Thr Pro Leu Ala Glu 
370 375 380 

Lys Leu Ala Ala Glu Leu Arg Glu Phe Trp Asn Val Asp Tyr Asp Thr 
385 390 395 400 

Ser Gly Ala He Gly Arg Arg Tyr Arg Arg Gin Asp Glu He Gly Thr 
405 410 415 

Pro Phe Cys Val Thr Val Asp Phe Asp Ser Leu Glu Asp Asn Ala Val 
420 425 430 

Thr Val Arg Glu Arg Asp Thr Met Glu Gin Val Arg Val Pro Leu Asp 
435 440 445 



Glu Leu Gin Gly Tyr Leu Ala Gin Arg Leu He Gly Cys 
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<210> 297 
<211> 1410 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1387) 
<223> RXA01852 

<400> 297 

aaccaccacc atgcgtgcag aacgcactgg taaccctttc ttgctggcac tgtagggcta 60 

agttccgtac tacttcttcg aataggtatc gttaataatc gtg agt caa aac aag 115 

Val Ser Gin Asn Lys 



tec aag tct gaa aag ctt cag tea ttt get gca ccc aag ggt gtt cct 
Ser Lys Ser Glu Lys Leu Gin Ser Phe Ala Ala Pro Lys Gly Val Pro 



gat tac gec cca cca aaa tct gca gcg ttt tta gca gtc cgt gat gec 
Asp Tyr Ala Pro Pro Lys Ser Ala Ala Phe Leu Ala Val Arg Asp Ala 



ttt gtt aat caa gca cat aag gec ggg ttt gag cat att gag ctg ccg 
Phe Val Asn Gin Ala His Lys Ala Gly Phe Glu His lie Glu Leu Pro 



ate ttt gaa gac acc ggc ttg ttt gcg cgt ggt gtt ggt gag tec act 
He Phe Glu Asp Thr Gly Leu Phe Ala Arg Gly Val Gly Glu Ser Thr 



gac gta gtg age aag gaa atg tac acc ttc get gat cgt ggc gag cgc 355 

Asp Val Val Ser Lys Glu Met Tyr Thr Phe Ala Asp Arg Gly Glu Arg 
70 75 80 85 

tct gtc acg ctg cgc cca gaa ggc act gca ggc gtg atg cgt gca gtt 403 

Ser Val Thr Leu Arg Pro Glu Gly Thr Ala Gly Val Met Arg Ala Val 
90 95 100 

att gaa cac age ctg gac cgt gga cag ctt ccc gta aag ctg aac tac 451 

He Glu His Ser Leu Asp Arg Gly Gin Leu Pro Val Lys Leu Asn Tyr 
105 110 115 

gec gga cca ttc ttc cgt tat gag cgt cct cag gca ggg cgt tac cgt 499 

Ala Gly Pro Phe Phe Arg Tyr Glu Arg Pro Gin Ala Gly Arg Tyr Arg 

120 125 130 

cag ctt cag caa gta ggc gta gag gca att ggt gtg gat gat cca gcg 547 

Gin Leu Gin Gin Val Gly Val Glu Ala He Gly Val Asp Asp Pro Ala 

135 140 145 

ctt gat gcg gag ate att gcg ctt get gat cgt tct tac cgc age ttg 595 

Leu Asp Ala Glu He He Ala Leu Ala Asp Arg Ser Tyr Arg Ser Leu 
150 155 160 165 



ggg ctg cag gat ttc cgt ctg gag etc acc age ttg ggt gat cgt cac 



643 
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Gly Leu Gin Asp Phe Arg Leu Glu Leu Thr Ser Leu Gly Asp Arg His 
170 175 180 

tgc cgr ccc gag tat cgt cag aag ctg cag gat ttc ttg ttt gca ctt 691 
Cys Arg Pro Glu Tyr Arg Gin Lys Leu Gin Asp Phe Leu Phe Ala Leu 
185 190 195 

cct ttg gat gag gaa acc cgc aag cgc gca gag ate aac cca ctt egg 739 
Pro Leu Asp Glu Glu Thr Arg Lys Arg Ala Glu He Asn Pro Leu Arg 
200 205 210 

gtg ttg gat gat aag cgt cct gaa gtc caa gag atg act gcg gat gca 787 
Val Leu Asp Asp Lys Arg Pro Glu Val Gin Glu Met Thr Ala Asp Ala 
215 220 225 

cca ttg atg ctg gat cac ctt gat gca gag tgc cgt gag cac ttt gaa 835 
Pro Leu Met Leu Asp His Leu Asp Ala Glu Cys Arg Glu His Phe Glu 
230 235 240 245 

aca gtg act ggt ttg etc gat gac atg ggt gtt cca tat gtg att aac 883 
Thr Val Thr Gly Leu Leu Asp Asp Met Gly Val Pro Tyr Val He Asn 
250 255 260 

cca cgc atg gtt cgt ggt ttg gat tac tac acc aag act tgt ttt gag 931 
Pro Arg Met Val Arg Gly Leu Asp Tyr Tyr Thr Lys Thr Cys Phe Glu 
265 270 275 

ttc gtt cac gat ggc ctg ggc gca cag tct ggc att ggt ggc ggc gga 979 
Phe Val His Asp Gly Leu Gly Ala Gin Ser Gly He Gly Gly Gly Gly 
280 285 290 

cgc tac gac ggt ctg atg gca cag ctt ggc gga cag gat ctg tct ggc 1027 
Arg Tyr Asp Gly Leu Met Ala Gin Leu Gly Gly Gin Asp Leu Ser Gly 
295 300 305 

ate ggc tat ggc ctg ggt gtg gat cgc acc atg ttg get ctg gaa get 1075 
He Gly Tyr Gly Leu Gly Val Asp Arg Thr Met Leu Ala Leu Glu Ala 
310 315 320 325 

gaa ggt gtg act gtt ggt get gag cgt cgc gtt gat gtg tac ggc gtt 1123 
Glu Gly Val Thr Val Gly Ala Glu Arg Arg Val Asp Val Tyr Gly Val 
330 335 340 

cca ctg ggc aag gat get aag aag get ctt get gga ate gtg aac acg 1171 
Pro Leu Gly Lys Asp Ala Lys Lys Ala Leu Ala Gly He Val Asn Thr 
345 350 355 

ctg cgc get gcg ggt att tec acc gat atg tct tac ggc gac cgt ggc 1219 
Leu Arg Ala Ala Gly He Ser Thr Asp Met Ser Tyr Gly Asp Arg Gly 
360 365 370 

ctg aag ggt gee atg aag ggc get gac cgc tec aac gcg ttg tac acc 1267 
Leu Lys Gly Ala Met Lys Gly Ala Asp Arg Ser Asn Ala Leu Tyr Thr 
375 380 385 

ttg gtg ctg ggc gag cag gag ctg gag aac aac acc ate gcg gtg aag 1315 
Leu Val Leu Gly Glu Gin Glu Leu Glu Asn Asn Thr He Ala Val Lys 
390 395 400 405 

gat atg cgt gcg cat gag cag cac gat gtc gca ttg gac gag gtt gtg 1363 
Asp Met Arg Ala His Glu Gin His Asp Val Ala Leu Asp Glu Val Val 
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410 



415 



420 



gcc ttt ttg cag ggg aaa crt att taaataattc ataagtaaaa aac 
Ala Phe Leu Gin Gly Lys Leu lie 
425 



1410 



<210> 298 
<211> 429 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 298 

Val Ser Gin Asn Lys Ser Lys Ser Glu Lys Leu Gin Ser Phe Ala Ala 
15 10 15 

Pro Lys Gly Val Pro Asp Tyr Ala Pro Pro Lys Ser Ala Ala Phe Leu 
20 25 30 

Ala Val Arg Asp Ala Phe Val Asn Gin Ala His Lys Ala Gly Phe Glu 
35 40 45 

His He Glu Leu Pro He Phe Glu Asp Thr Gly Leu Phe Ala Arg Gly 
50 55 60 

Val Gly Glu Ser Thr Asp Val Val Ser Lys Glu Met Tyr Thr Phe Ala 
65 70 75 80 

Asp Arg Gly Glu Arg Ser Val Thr Leu Arg Pro Glu Gly Thr Ala Gly 
85 90 95 

Val Met Arg Ala Val lie Glu His Ser Leu Asp Arg Gly Gin Leu Pro 
100 105 110 

Val Lys Leu Asn Tyr Ala Gly Pro Phe Phe Arg Tyr Glu Arg Pro Gin 
115 120 125 

Ala Gly Arg Tyr Arg Gin Leu Gin Gin Val Gly Val Glu Ala He Gly 
130 135 140 

Val Asp Asp Pro Ala Leu Asp Ala Glu He He Ala Leu Ala Asp Arg 
145 150 155 160 

Ser Tyr Arg Ser Leu Gly Leu Gin Asp Phe Arg Leu Glu Leu Thr Ser 
165 170 175 

Leu Gly Asp Arg His Cys Arg Pro Glu Tyr Arg Gin Lys Leu Gin Asp 
180 185 190 

Phe Leu Phe Ala Leu Pro Leu Asp Glu Glu Thr Arg Lys Arg Ala Glu 
195 200 205 

He Asn Pro Leu Arg Val Leu Asp Asp Lys Arg Pro Glu Val Gin Glu 
210 215 220 

Met Thr Ala Asp Ala Pro Leu Met Leu Asp His Leu Asp Ala Glu Cys 
225 230 235 240 

Arg Glu His Phe Glu Thr Val Thr Gly Leu Leu Asp Asp Met Gly Val 



245 



250 



255 
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Pro Tyr Val lie Asn Pro Arg Met Val Arg Gly Leu Asp Tyr Tyr Thr 
260 265 270 

Lys Thr Cys Phe Glu Phe Val His Asp Gly Leu Gly Ala Gin Ser Gly 
275 280 285 

lie Gly Gly Gly Gly Arg Tyr Asp Gly Leu Met Ala Gin Leu Gly Gly 
290 295 300 

Gin Asp Leu Ser Gly lie Gly Tyr Gly Leu Gly Val Asp Arg Thr Met 
305 310 315 320 

Leu Ala Leu Glu Ala Glu Gly Val Thr Val Gly Ala Glu Arg Arg Val 
325 330 335 

Asp Val Tyr Gly Val Pro Leu Gly Lys Asp Ala Lys Lys Ala Leu Ala 
340 345 350 

Gly lie Val Asn Thr Leu Arg Ala Ala Gly He Ser Thr Asp Met Ser 
355 360 365 

Tyr Gly Asp Arg Gly Leu Lys Gly Ala Met Lys Gly Ala Asp Arg Ser 
370 375 380 

Asn Ala Leu Tyr Thr Leu Val Leu Gly Glu Gin Glu Leu Glu Asn Asn 
385 390 395 400 

Thr He Ala Val Lys Asp Met Arg Ala His Glu Gin His Asp Val Ala 
405 410 415 

Leu Asp Glu Val Val Ala Phe Leu Gin Gly Lys Leu He 
420 425 



<210> 299 
<211> 3057 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3034 ) 
<223> RXA02726 

<400> 299 

cagcgcgatg gtgctgaaga ctacgtcttt tacgatggcc ctccttttgc aaacggtgtg 60 

ccacactacg gccacctact gactggttac gtcaaggaca ttg ttc ctt get acc 115 

Leu Phe Leu Ala Thr 

1 5 

aga cca tgc cgt ggg tac cgc gtt cct cgt gtc ttc agt tgg gat acc 163 

Arg Pro Cys Arg Gly Tyr Arg Val Pro Arg Val Phe Ser Trp Asp Thr 

10 15 _ 20 

cac ggc ttg cca get gaa ctt gag get gaa aag cag etc ggc ate aag 211 
His Gly Leu Pro Ala Glu Leu Glu Ala Glu Lys Gin Leu Gly He Lys 
25 30 35 

gac aag ggc gag ate gag gec atg ggt ctt gec aag ttc aac gag tac 259 
Asp Lys Gly Glu He Glu Ala Met Gly Leu Ala Lys Phe Asn Glu Tyr 
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tgt gca acc tec gtg ttg cag tac acc aag gaa tgg gaa gag tac gtc 

Cys Ala Thr Ser Val Leu Gin Tyr Thr Lys Glu Trp Glu Glu Tyr Val 

55 60 65 

acc cgc cag get cgt tgg gtg gac ttt gaa aac ggc tac aag acc atg 

Thr Arg Gin Ala Arg Trp Val Asp Phe Glu Asn Gly Tyr Lys Thr Met 



gac ctt tct ttc atg gag tec gtg ate tgg gcg ttc aag gaa etc tac 
Asp Leu Ser Phe Met Glu Ser Val lie Trp Ala Phe Lys Glu Leu Tyr 
90 95 100 

gac aag ggc ctg ate tac cag ggt ttc cgc gtt ctt cct tac tec tgg 
Asp Lys Gly Leu lie Tyr Gin Gly Phe Arg Val Leu Pro Tyr Ser Trp 
105 110 115 

gca gag cac acc cca ctg tec aac cag gaa acc cga ctg gat gac tec 
Ala Glu His Thr Pro Leu Ser Asn Gin Glu Thr Arg Leu Asp Asp Ser 
120 125 130 

tac aag ctg cgc cag gat cca acc ctg acc gtc acg ttc cca gtc acc 
Tyr Lys Leu Arg Gin Asp Pro Thr Leu Thr Val Thr Phe Pro Val Thr 
135 140 145 

ggt gtc gtc gaa ggt tct tct gca aac get ggc ctg gtg gga gcg ttg 
Gly Val Val Glu Gly Ser Ser Ala Asn Ala Gly Leu Val Gly Ala Leu 
150 155 160 165 

get ctt gcg tgg acg act acc ccg tgg acc ctt cca tec aac ctt gcg 
Ala Leu Ala Trp Thr Thr Thr Pro Trp Thr Leu Pro Ser Asn Leu Ala 
170 175 180 

ttg get gtg aac cca gcg gtg acc tac gca ttg gtt gag gtt get gaa 
Leu Ala Val Asn Pro Ala Val Thr Tyr Ala Leu Val Glu Val Ala Glu 
185 190 195 

gac ggt gag gca gaa ttc gtc ggc aag cgt gtg ctt ttg get aag gac 
Asp Gly Glu Ala Glu Phe Val Gly Lys Arg Val Leu Leu Ala Lys Asp 
200 205 210 

etc gtt ggt tec tac gec aag gaa etc ggt get gag get gtt ate gtt 
Leu Val Gly Ser Tyr Ala Lys Glu Leu Gly Ala Glu Ala Val lie Val 
215 220 225 

tct gag cac cca ggc tct gaa ctg gtc gga ctg acc tac gag cca ate 
Ser Glu His Pro Gly Ser Glu Leu Val Gly Leu Thr Tyr Glu Pro lie 
230 235 240 245 

ttt gga tat ttc cgc gat cac gcg aac gga ttc cag ate etc ggt gca 
Phe Gly Tyr Phe Arg Asp His Ala Asn Gly Phe Gin lie Leu Gly Ala 
250 255 260 

gag tac gtc acc acc gaa gac ggc acc ggt ate gtc cac cag gca cca 
Glu Tyr Val Thr Thr Glu Asp Gly Thr Gly lie Val His Gin Ala Pro 
265 270 275 

get ttc ggt gaa gac gat atg aac acc tgt aac get gee ggc att gag 
Ala Phe Gly Glu Asp Asp Met Asn Thr Cys Asn Ala Ala Gly He Glu 
280 285 290 
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cca gtc ate cca gtg gac ate gac ggc aag ttc acc ggt ttg gtt cct 
Pro Val He Pro Val Asp He Asp Gly Lys Phe Thr Gly Leu Val Pro 
295 300 305 

gaa tac caa ggt cag ctt gtt ttc gat gec aac aag gac ate ate aag 
Glu Tyr Gin Gly Gin Leu Val Phe Asp Ala Asn Lys Asp He He Lys 
310 315 320 325 

gac ttg aag get gca ggt cgc gtg gtt cgc cac cag acc ate gaa cac 
Asp Leu Lys Ala Ala Gly Arg Val Val Arg His Gin Thr He Glu His 
330 335 340 

tec tac cca cac tct tgg cgt tec ggt gag cca ctg ate tac atg get 
Ser Tyr Pro His Ser Trp Arg Ser Gly Glu Pro Leu lie Tyr Met Ala 
345 350 355 

ctg cca tct tgg ttt gtg aat gtc acc gaa ate cgc gac cgc atg gtt 
Leu Pro Ser Trp Phe Val Asn Val Thr Glu He Arg Asp Arg Met Val 
360 365 370 

gag gtc aac cag gac ate gag tgg atg cca gcg cac ate cgc gac ggc 
Glu Val Asn Gin Asp He Glu Trp Met Pro Ala His He Arg Asp Gly 
375 380 385 

cag ttc ggc aag tgg eta gaa ggt gec cgc gac tgg aac ate tec cgt 
Gin Phe Gly Lys Trp Leu Glu Gly Ala Arg Asp Trp Asn He Ser Arg 
390 395 400 405 

tec cgt tac tgg ggt tea cca att cca gca tgg gtc tec gac aac gac 
Ser Arg Tyr Trp Gly Ser Pro He Pro Ala Trp Val Ser Asp Asn Asp 
410 415 420 

gaa tac cca cgc gtt gat gtt tat ggt tec etc gat gag ctt gag get 
Glu Tyr Pro Arg Val Asp Val Tyr Gly Ser Leu Asp Glu Leu Glu Ala 
425 430 435 

gac ttt ggc gtg cgt cca aag tec ctg cac cgt cca gac ate gat gaa 
Asp Phe Gly Val Arg Pro Lys Ser Leu His Arg Pro Asp He Asp Glu 
440 445 450 

eta act cgt cca aac cca gac gat cca acc ggc aag tec acc atg cga 
Leu Thr Arg Pro Asn Pro Asp Asp Pro Thr Gly Lys Ser Thr Met Arg 
455 460 465 

cgc gtc acc gat gtt ttg gac gtg tgg ttc gac tec ggt tec atg ccg 
Arg Val Thr Asp Val Leu Asp Val Trp Phe Asp Ser Gly Ser Met Pro 
470 475 480 485 

ttt gec cag gtg cac tac cca ttc gag aac aaa gaa tgg ttt gat acc 
Phe Ala Gin Val His Tyr Pro Phe Glu Asn Lys Glu Trp Phe Asp Thr 
490 495 500 

cac gca cca gca gac ttc ate gtg gag tac ate ggt cag acc cgc ggt 
His Ala Pro Ala Asp Phe He Val Glu Tyr He Gly Gin Thr Arg Gly 
505 510 515 

tgg ttc tac ctg ctg cac gtg ctg tec acc gca ctg ttt gac cgc cca 
Tro Phe Tyr Leu Leu His Val Leu Ser Thr Ala Leu Phe Asp Arg Pro 
520 525 530 
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get ttc aag aag gtt gtc gca cac ggc ate gtc ttg ggt gat gac gga 
Ala Phe Lys Lys Val Val Ala His Gly He Val Leu Gly Asp Asp Gly 
535 540 545 

ctg aag atg tec aag tec aag ggc aac tac ccg aac gtc aac gag gtc 
Leu Lys Met Ser Lys Ser Lys Gly Asn Tyr Pro Asn Val Asn Glu Val 
550 555 560 565 

ttc gac cgc gac ggt tec gac gee atg cgt tgg ttc etc atg agt tec 
Phe Asp Arg Asp Gly Ser Asp Ala Met Arg Trp Phe Leu Met Ser Ser 
570 575 580 

cca ate ctg cgc ggc ggc aac ttg att gtc acc gaa aag ggc ate cgc 
Pro He Leu Arg Gly Gly Asn Leu He Val Thr Glu Lys Gly He Arg 
585 590 595 

gaa ggt gtg cgc caa gca cag ctt cca atg tgg aac gca tac tec ttc 
Glu Gly Val Arg Gin Ala Gin Leu Pro Met Trp Asn Ala Tyr Ser Phe 
600 605 610 

ctg cag ctg tac acc tec aag aac gca acc tgg tea gtc gac tec act 
Leu Gin Leu Tyr Thr Ser Lys Asn Ala Thr Trp Ser Val Asp Ser Thr 
615 620 625 

gac gtg ctg gac cgc tac ate ctg gcg aag ctg cac gat ttg gtg gca 
Asp Val Leu Asp Arg Tyr He Leu Ala Lys Leu His Asp Leu Val Ala 
630 635 640 645 

gag acc cag gcg gca etc gac ggc act gac att gca aag get tgc gac 
Glu Thr Gin Ala Ala Leu Asp Gly Thr Asp He Ala Lys Ala Cys Asp 
650 655 660 

ttg gtt cgt aac ttc tgt gat gcg ttg acc aac tgg tac gtg cgt cgt 
Leu Val Arg Asn Phe Cys Asp Ala Leu Thr Asn Trp Tyr Val Arg Arg 
665 670 675 

tec cgc gac cgt ttc tgg get ggt gat gaa gca cac cca gag get ttc 
Ser Arg Asp Arg Phe Trp Ala Gly Asp Glu Ala His Pro Glu Ala Phe 
680 685 690 

aac acc ttg tac acc gtg ctg gaa acc etc acc cgc gtg gca get cca 
Asn Thr Leu Tyr Thr Val Leu Glu Thr Leu Thr Arg Val Ala Ala Pro 
695 700 705 

ctg ctg cca atg acc acc gaa gtg ate tgg cgt gga ctg acc ggc gag 
Leu Leu Pro Met Thr Thr Glu Val He Trp Arg Gly Leu Thr Gly Glu 
710 715 720 725 

cgt tct gtg cac ctg act gat ttc cca tec get gag tct ttc cca gca 
Arg Ser Val His Leu Thr Asp Phe Pro Ser Ala Glu Ser Phe Pro Ala 
730 735 740 

gat get gat ttg gtt cgc acc atg gat gag ate cgt ggc gtg tgc tct 
Asp Ala Asp Leu Val Arg Thr Met Asp Glu He Arg Gly Val Cys Ser 
745 750 755 

gcg get tec tct gtt cgt aag get cac aag ctg cgt aac cgt ctg cca 
Ala Ala Ser Ser Val Arg Lys Ala His Lys Leu Arg Asn Arg Leu Pro 
760 765 770 



ctt cca ggc ctg act gtt get ctt cca gac tct get cgc ctg gca 
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Leu Pro Gly Leu Thr Val Ala Leu Pro Asp Ser Ala Arg Leu Ala Asp 
775 780 785 

ttc get teg ate ate cgc gat gag gtc aac gtg aag aac gtg gat ctg 

Phe Ala Ser He He Arg Asp Glu Val Asn Val Lys Asn Val Asp Leu 
790 795 800 805 

acc tct gac gtg gat tec gtg gga acc ttc gag gtt gtt gtt aac get 

Thr Ser Asp Val Asp Ser Val Gly Thr Phe Glu Val Val Val Asn Ala 

810 815 820 

aag gtt gca ggt cct cgc ttg ggc aag gac gtc cag cgc gtg ate aag 

Lys Val Ala Gly Pro Arg Leu Gly Lys Asp Val Gin Arg Val He Lys 
825 830 835 

get gtg aag get ggc aac tac acc cgc gaa ggc gac gtc gtt gtt gec 

Ala Val Lys Ala Gly Asn Tyr Thr Arg Glu Gly Asp Val Val Val Ala 
840 845 850 

gat ggc ate gag etc aac gag ggt gaa ttc acc gag cgt etc gta gca 

Asp Gly He Glu Leu Asn Glu Gly Glu Phe Thr Glu Arg Leu Val Ala 
855 860 865 

gca aac cct gat tec acc gcg cag ate gac ggc gtg gat gga etc gtg 

Ala Asn Pro Asp Ser Thr Ala Gin He Asp Gly Val Asp Gly Leu Val 
870 875 880 885 

gtt ctg gac atg gaa gtc acg gaa gaa ctt gaa gca gaa ggc tgg gca 

Val Leu Asp Met Glu Val Thr Glu Glu Leu Glu Ala Glu Gly Trp Ala 

890 895 900 

gcg gac gcg ate cgt ggc ctg cag gat get cga aag aac tec ggc ttt 

Ala Asp Ala lie Arg Gly Leu Gin Asp Ala Arg Lys Asn Ser Gly Phe 
905 910 915 

gag gtt tct gac cgc att tct gtt gtc gtc age gtt cct gag gac aag 

Glu Val Ser Asp Arg He Ser Val Val Val Ser Val Pro Glu Asp Lys 
920 925 930 

aag gaa tgg ate acc act cac get gat cac ate gca gcg gaa gtt ttg 
Lys Glu Trp He Thr Thr His Ala Asp His He Ala Ala Glu Val Leu 
935 940 945 

gca acc tec ttt gag ate gtc act gat gec etc gac ggc gaa acc cac 
Ala Thr Ser Phe Glu He Val Thr Asp Ala Leu Asp Gly Glu Thr His 
950 955 960 965 

gac att gtc get ggt gtg acc gcg aag gtt act aag aac taagagttgt 
Asp He Val Ala Gly Val Thr Ala Lys Val Thr Lys Asn 

970 975 

tttgttgaga aag 



<210> 300 
<211> 978 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 300 

Leu Phe Leu Ala Thr Arg Pro Cys Arg Gly Tyr Arg Val Pro Arg Val 
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Phe Ser Trp Asp Thr His Gly Leu Pro Ala Glu Leu Glu Ala Glu Lys 
20 25 30 

Gin Leu Gly lie Lys Asp Lys Gly Glu lie Glu Ala Met Gly Leu Ala 
35 40 45 

Lys Phe Asn Glu Tyr Cys Ala Thr Ser Val Leu Gin Tyr Thr Lys Glu 
50 55 60 

Trp Glu Glu Tyr Val Thr Arg Gin Ala Arg Trp Val Asp Phe Glu Asn 
65 70 75 80 

Gly Tyr Lys Thr Met Asp Leu Ser Phe Met Glu Ser Val lie Trp Ala 
85 ' 90 95 

Phe Lys Glu Leu Tyr Asp Lys Gly Leu He Tyr Gin Gly Phe Arg Val 
100 105 110 

Leu Pro Tyr Ser Trp Ala Glu His Thr Pro Leu Ser Asn Gin Glu Thr 
115 120 125 

Arg Leu Asp Asp Ser Tyr Lys Leu Arg Gin Asp Pro Thr Leu Thr Val 
130 135 140 

Thr Phe Pro Val Thr Gly Val Val Glu Gly Ser Ser Ala Asn Ala Gly 
145 150 155 160 

Leu Val Gly Ala Leu Ala Leu Ala Trp Thr Thr Thr Pro Trp Thr Leu 
165 170 175 

Pro Ser Asn Leu Ala Leu Ala Val Asn Pro Ala Val Thr Tyr Ala Leu 
180 185 190 

Val Glu Val Ala Glu Asp Gly Glu Ala Glu Phe Val Gly Lys Arg Val 
195 200 205 

Leu Leu Ala Lys Asp Leu Val Gly Ser Tyr Ala Lys Glu Leu Gly Ala 
210 215 220 

Glu Ala Val He Val Ser Glu His Pro Gly Ser Glu Leu Val Gly Leu 
225 230 235 240 

Thr Tyr Glu Pro lie Phe Gly Tyr Phe Arg Asp His Ala Asn Gly Phe 
245 250 255 

Gin He Leu Gly Ala Glu Tyr Val Thr Thr Glu Asp Gly Thr Gly He 
260 265 270 

Val His Gin Ala Pro Ala Phe Gly Glu Asp Asp Met Asn Thr Cys Asn 
275 280 285 

Ala Ala Gly He Glu Pro Val He Pro Val Asp He Asp Gly Lys Phe 
290 295 300 

Thr Gly Leu Val Pro Glu Tyr Gin Gly Gin Leu Val Phe Asp Ala Asn 
305 310 315 320 

Lys Asp He He Lys Asp Leu Lys Ala Ala Gly Arg Val Val Arg His 
325 330 335 
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Gln Thr lie Glu His Ser Tyr Pro His Ser Trp Arg Ser Gly Glu Pro 
340 345 350 

Leu He Tyr Met Ala Leu Pro Ser Trp Phe Val Asn Val Thr Glu He 
355 360 365 

Arg Asp Arg Met Val Glu Val Asn Gin Asp He Glu Trp Met Pro Ala 
370 375 380 

His He Arg Asp Gly Gin Phe Gly Lys Trp Leu Glu Gly Ala Arg Asp 
385 390 395 400 

Trp Asn He Ser Arg Ser Arg Tyr Trp Gly Ser Pro He Pro Ala Trp 
405 410 415 

Val Ser Asp Asn Asp Glu Tyr Pro Arg Val Asp Val Tyr Gly Ser Leu 
420 425 430 

Asp Glu Leu Glu Ala Asp Phe Gly Val Arg Pro Lys Ser Leu His Arg 
435 440 445 

Pro Asp He Asp Glu Leu Thr Arg Pro Asn Pro Asp Asp Pro Thr Gly 
450 455 460 

Lys Ser Thr Met Arg Arg Val Thr Asp Val Leu Asp Val Trp Phe Asp 
465 470 475 480 

Ser Gly Ser Met Pro Phe Ala Gin Val His Tyr Pro Phe Glu Asn Lys 
485 490 495 

Glu Trp Phe Asp Thr His Ala Pro Ala Asp Phe He Val Glu Tyr He 
500 505 510 

Gly Gin Thr Arg Gly Trp Phe Tyr Leu Leu His Val Leu Ser Thr Ala 
515 520 525 

Leu Phe Asp Arg Pro Ala Phe Lys Lys Val Val Ala His Gly He Val 
530 535 540 

Leu Gly Asp Asp Gly Leu Lys Met Ser Lys Ser Lys Gly Asn Tyr Pro 
545 550 555 560 

Asn Val Asn Glu Val Phe Asp Arg Asp Gly Ser Asp Ala Met Arg Trp 
565 570 575 

Phe Leu Met Ser Ser Pro He Leu Arg Gly Gly Asn Leu He Val Thr 
580 585 590 

Glu Lys Gly He Arg Glu Gly Val Arg Gin Ala Gin Leu Pro Met Trp 
595 600 605 

Asn Ala Tyr Ser Phe Leu Gin Leu Tyr Thr Ser Lys Asn Ala Thr Trp 
610 615 620 

Ser Val Asp Ser Thr Asp Val Leu Asp Arg Tyr He Leu Ala Lys Leu 
625 630 635 640 

His Asp Leu Val Ala Glu Thr Gin Ala Ala Leu Asp Gly Thr Asp He 
645 650 655 
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Ala Lys Ala Cys Asp Leu Val Arg Asn Phe Cys Asp Ala Leu Thr Asn 
660 665 670 

Trp Tyr Val Arg Arg Ser Arg Asp Arg Phe Trp Ala Gly Asp Glu Ala 
675 680 685 

His Pro Glu Ala Phe Asn Thr Leu Tyr Thr Val Leu Glu Thr Leu Thr 
690 695 700 

Arg Val Ala Ala Pro Leu Leu Pro Met Thr Thr Glu Val He Trp Arg 
705 710 715 720 

Gly Leu Thr Gly Glu Arg Ser Val His Leu Thr Asp Phe Pro Ser Ala 
725 730 735 

Glu Ser Phe Pro Ala Asp Ala Asp Leu Val Arg Thr Met Asp Glu He 
740 745 750 

Arg Gly Val Cys Ser Ala Ala Ser Ser Val Arg Lys Ala His Lys Leu 
755 760 765 

Arg Asn Arg Leu Pro Leu Pro Gly Leu Thr Val Ala Leu Pro Asp Ser 
770 775 780 

Ala Arg Leu Ala Asp Phe Ala Ser He He Arg Asp Glu Val Asn Val 
785 790 795 800 

Lys Asn Val Asp Leu Thr Ser Asp Val Asp Ser Val Gly Thr Phe Glu 
805 810 815 

Val Val Val Asn Ala Lys Val Ala Gly Pro Arg Leu Gly Lys Asp Val 
820 825 830 

Gin Arg Val He Lys Ala Val Lys Ala Gly Asn Tyr Thr Arg Glu Gly 
835 840 845 

Asp Val Val Val Ala Asp Gly He Glu Leu Asn Glu Gly Glu Phe Thr 
850 855 860 

Glu Arg Leu Val Ala Ala Asn Pro Asp Ser Thr Ala Gin He Asp Gly 
865 870 875 880 

Val Asp Gly Leu Val Val Leu Asp Met Glu Val Thr Glu Glu Leu Glu 
885 890 895 

Ala Glu Gly Trp Ala Ala Asp Ala He Arg Gly Leu Gin Asp Ala Arg 
900 905 910 

Lys Asn Ser Gly Phe Glu Val Ser Asp Arg He Ser Val Val Val Ser 
915 920 925 

Val Pro Glu Asp Lys Lys Glu Trp He Thr Thr His Ala Asp His He 
930 935 940 

Ala Ala Glu Val Leu Ala Thr Ser Phe Glu He Val Thr Asp Ala Leu 
945 950 955 960 

Asp Gly Glu Thr His Asp He Val Ala Gly Val Thr Ala Lys Val Thr 
965 970 975 



Lys Asn 
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<210> 301 
<211> 640 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (640) 

<223> RXN00966 



<400> 301 

tggtttccac ataattcttc aagtctatct acttattgag gggaggaaga attgccctcc 

acacatgaga tgtcccgtgt acctactaca ctgtttaacc atg act aac ccg age 

Met Thr Asn Pro Ser 

1 5 



gaa ggc acc act ccc ctg gcg ttc cgt tat acc ccg gaa etc gec aac 
Glu Gly Thr Thr Pro Leu Ala Phe Arg Tyr Thr Pro Glu Leu Ala Asn 



aag ate gaa ggt gag tgg cag aat tac tgg act gac aac ggc aca ttc 
Lys He Glu Gly Glu Trp Gin Asn Tyr Trp Thr Asp Asn Gly Thr Phe 



aac gca ccc aac cca gtg ggt gat tta gcg cct gcg gac ggt aaa gca 

Asn Ala Pro Asn Pro Val Gly Asp Leu Ala Pro Ala Asp Gly Lys Ala 

40 45 50 

ctt cct gag gac aag etc ttt gtc cag gat atg ttc ccg tac cca tec 

Leu Pro Glu Asp Lys Leu Phe Val Gin Asp Met Phe Pro Tyr Pro Ser 
55 60 65 

gga get ggc ctg cac gta ggc cac cca etc ggt tac ate gca acg gat 

Gly Ala Gly Leu His Val Gly His Pro Leu Gly Tyr He Ala Thr Asp 

70 75 80 85 



gtt ttc gec cgc tac aac cgc atg ctg ggc aag aac gtt ctg cac acc 
Val Phe Ala Arg Tyr Asn Arg Met Leu Gly Lys Asn Val Leu His Thr 
90 95 100 



ttg ggc tat gac gec ttc gga ctg cca gca gag cag tac gcg ate caa 
Leu Gly Tyr Asp Ala Phe Gly Leu Pro Ala Glu Gin Tyr Ala He Gin 
105 110 115 

acc ggt aca cac cca cgc acc acc acc atg gee aac att gag aac atg 
Thr Gly Thr His Pro Arg Thr Thr Thr Met Ala Asn He Glu Asn Met 
120 125 130 



aag cgc cag etc ggt gcg ctg ggt ctt ggc cat gat tec cgt cgt gcg 
Lys Arg Gin Leu Gly Ala Leu Gly Leu Gly His Asp Ser Arg Arg Ala 
135 140 145 



gtg gec acc acg gat cct gag ttc tac aag tgg act cag tgg ate ttc 
Val Ala Thr Thr Asp Pro Glu Phe Tyr Lys Trp Thr Gin Trp He Phe 
150 ' 155 160 165 



ctg cag att ttc aat teg tgg ttc gat gca gag cag cag aag gca 



640 
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Leu Gin lie Phe Asn Ser Trp Phe Asp Ala Glu Gin Gin Lys Ala 
170 175 180 



<210> 302 
<211> 180 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 302 

Met Thr Asn Pro Ser Glu Gly Thr Thr Pro Leu Ala Phe Arg Tyr Thr 



Pro Glu Leu Ala Asn Lys He Glu Gly Glu Trp Gin Asn Tyr Trp Thr 
20 25 30 

Asp Asn Gly Thr Phe Asn Ala Pro Asn Pro Val Gly Asp Leu Ala Pro 
35 40 45 

Ala Asp Gly Lys Ala Leu Pro Glu Asp Lys Leu Phe Val Gin Asp Met 
50 55 60 

Phe Pro Tyr Pro Ser Gly Ala Gly Leu His Val Gly His Pro Leu Gly 
65 70 75 80 

Tyr He Ala Thr Asp Val Phe Ala Arg Tyr Asn Arg Met Leu Gly Lys 
85 90 95 

Asn Val Leu His Thr Leu Gly Tyr Asp Ala Phe Gly Leu Pro Ala Glu 
100 105 HO 

Gin Tyr Ala He Gin Thr Gly Thr His Pro Arg Thr Thr Thr Met Ala 
115 120 125 

Asn lie Glu Asn Met Lys Arg Gin Leu Gly Ala Leu Gly Leu Gly His 
130 135 140 

Asp Ser Arg Arg Ala Val Ala Thr Thr Asp Pro Glu Phe Tyr Lys Trp 
145 150 155 160 

Thr Gin Trp He Phe Leu Gin He Phe Asn Ser Trp Phe Asp Ala Glu 
165 170 175 

Gin Gin Lys Ala 
180 



<210> 303 
<211> 628 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (628) 

<223> FRXA00966 

<400> 303 

tggtttccac ataattcttc aagtctatct acttattgag gggaggaaga attgccctcc 60 
acacatgaga tgtcccgtgt acctactaca ctgtttaacc atg act aac ccg age 115 
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Met Thr Asn Pro Ser 



gaa ggc acc act ccc ctg gcg ttc cgt tat acc ccg gaa etc gec aac 
Glu Gly Thr Thr Pro Leu Ala Phe Arg Tyr Thr Pro Glu Leu Ala Asn 
10 15 20 

aag ate gaa ggt gag tgg cag aat tac tgg act gac aac ggc aca ttc 
Lys He Glu Gly Glu Trp Gin Asn Tyr Trp Thr Asp Asn Gly Thr Phe 
25 30 35 

aac gca ccc aac cca gtg ggt gat tta gcg cct gcg gac ggt aaa gca 
Asn Ala Pro Asn Pro Val Gly Asp Leu Ala Pro Ala Asp Gly Lys Ala 
40 45 50 

ctt cct gag gac aag etc ttt gtc cag gat atg ttc ccg tac cca tec 
Leu Pro Glu Asp Lys Leu Phe Val Gin Asp Met Phe Pro Tyr Pro Ser 
55 60 65 

gga get ggc ctg cac gta ggc cac cca etc ggt tac ate gca acg gat 
Gly Ala Gly Leu His Val Gly His Pro Leu Gly Tyr He Ala Thr Asp 
70 75 80 85 

gtt ttc gec cgc tac aac cgc atg ctg ggc aag aac gtt ctg cac acc 
Val Phe Ala Arg Tyr Asn Arg Met Leu Gly Lys Asn Val Leu His Thr 
90 95 100 

ttg ggc tat gac gec ttc gga ctg cca gca gag cag tac gcg ate caa 
Leu Gly Tyr Asp Ala Phe Gly Leu Pro Ala Glu Gin Tyr Ala He Gin 
105 HO 115 

acc ggt aca cac cca cgc acc acc acc atg gec aac att gag aac atg 
Thr Gly Thr His Pro Arg Thr Thr Thr Met Ala Asn He Glu Asn Met 
120 125 130 

aag cgc cag etc ggt gcg ctg ggt ctt ggc cat gat tec cgt cgt gcg 
Lys Arg Gin Leu Gly Ala Leu Gly Leu Gly His Asp Ser Arg Arg Ala 
135 140 145 

gtg gec acc acg gat cct gag ttc tac aag tgg act cag tgg ate ttc 
Val Ala Thr Thr Asp Pro Glu Phe Tyr Lys Trp Thr Gin Trp He Phe 
150 155 160 165 

ctg cag att ttc aat teg tgg ttc gat gca gag 
Leu Gin He Phe Asn Ser Trp Phe Asp Ala Glu 
170 175 



<210> 304 
<211> 176 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 304 

Met Thr Asn Pro Ser Glu Gly Thr Thr Pro Leu Ala Phe Arg Tyr Thr 
15 10 15 

Pro Glu Leu Ala Asn Lys He Glu Gly Glu Trp Gin Asn Tyr Trp Thr 
20 25 30 

Asp Asn Gly Thr Phe Asn Ala Pro Asn Pro Val Gly Asp Leu Ala Pro 
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Ala Asp Gly Lys Ala Leu Pro Glu Asp Lys Leu Phe Val Gin Asp Met 
50 55 60 

Phe Pro Tyr Pro Ser Gly Ala Gly Leu His Val Gly His Pro Leu Gly 



Tyr lie Ala Thr Asp Val Phe Ala Arg Tyr Asn Arg Met Leu Gly Lys 
85 90 95 

Asn Val Leu His Thr Leu Gly Tyr Asp Ala Phe Gly Leu Pro Ala Glu 

100 105 110 

Gin Tyr Ala He Gin Thr Gly Thr His Pro Arg Thr Thr Thr Met Ala 
115 120 125 

Asn He Glu Asn Met Lys Arg Gin Leu Gly Ala Leu Gly Leu Gly His 
130 135 140 

Asp Ser Arg Arg Ala Val Ala Thr Thr Asp Pro Glu Phe Tyr Lys Trp 

145 150 155 160 

Thr Gin Tro He Phe Leu Gin He Phe Asn Ser Trp Phe Asp Ala Glu 
165 170 175 



<210> 305 
<211> 1061 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1038) 

<223> RXN01061 

<400> 305 

ate tct egg tac cga gag cag ttc tgc aac ate gaa aat gaa cgc tac 
He Ser Arg Tyr Arg Glu Gin Phe Cys Asn He Glu Asn Glu Arg Tyr 



tgg acc ggc cca cgc cca gaa acc cac gga cca aac gat cca ggc ggc 
Trp Thr Gly Pro Arg Pro Glu Thr His Gly Pro Asn Asp Pro Gly Gly 



gta gac etc tac gtc ggt ggc gtc gag cac gca gtt etc cac ctg etc 
Val Asp Leu Tyr Val Gly Gly Val Glu His Ala Val Leu His Leu Leu 



tac gca cgt ttc tgg cac aag gtc etc ttc gac ctg ggc cac gtc tec 192 
Tyr Ala Arg Phe Trp His Lys Val Leu Phe Asp Leu Gly His Val Ser 
50 55 60 

tec aag gag cca tac cgt cgc ctg tac aac cag ggc tac ate cag gec 240 
Ser Lys Glu Pro Tyr Arg Arg Leu Tyr Asn Gin Gly Tyr He Gin Ala 
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ttc gcc tac acc gat tec cgt ggc gtc tac gtg cct gec gat gat gtc 
Phe Ala Tyr Thr Asp Ser Arg Gly Val Tyr Val Pro Ala Asp Asp Val 



gaa gag aag gac gga aag ttc ttc tac cag ggc gaa gaa gtc aac cag 
Glu Glu Lys Asp Gly Lys Phe Phe Tyr Gin Gly Glu Glu Val Asn Gin 
100 105 110 

gaa tac gga aag atg ggc aag tec ctg aag aac gcc gtt gcc cca gac 
Glu Tyr Gly Lys Met Gly Lys Ser Leu Lys Asn Ala Val Ala Pro Asp 
115 120 125 

gat ate tgc aac aac ttc ggt get gac acc ctg cgc gtt tac gag atg 
Asp He Cys Asn Asn Phe Gly Ala Asp Thr Leu Arg Val Tyr Glu Met 
130 135 140 

gcc atg gga cct ttg gac acc tec cgt cca tgg gca acc aag gac gtc 
Ala Met Gly Pro Leu Asp Thr Ser Arg Pro Trp Ala Thr Lys Asp Val 
145 150 155 160 

gtc ggt gcg cag cgc ttc etc cag cgt ctg tgg cgt etc gtc gtc gat 
Val Gly Ala Gin Arg Phe Leu Gin Arg Leu Trp Arg Leu Val Val Asp 
165 170 175 

gaa aac acc ggc gaa gtg etc act cgc gat gaa gtc etc acc gac gat 
Glu Asn Thr Gly Glu Val Leu Thr Arg Asp Glu Val Leu Thr Asp Asp 
180 185 190 

gac aac aag caa ctg cac cgc acc ate gca ggc gtc cgc gac gac tac 
Asp Asn Lys Gin Leu His Arg Thr He Ala Gly Val Arg Asp Asp Tyr 
195 200 205 

acc aac ttg cgc gtt aac acc gtg gtt gcc aag etc ate gaa tac gtc 
Thr Asn Leu Arg Val Asn Thr Val Val Ala Lys Leu He Glu Tyr Val 
210 215 220 

aac tac ctg acc aaa aca tac cca gac acc ate cca get ggc gca gtc 
Asn Tyr Leu Thr Lys Thr Tyr Pro Asp Thr He Pro Ala Gly Ala Val 
225 230 235 240 

ctg cca ctg ate gtc atg gtc tec cct ate gca cca cac ate gcg gag 
Leu Pro Leu He Val Met Val Ser Pro He Ala Pro His He Ala Glu 
245 250 255 

gaa etc tgg aag aag etc ggc cac gac gac acc gtc acc tac gaa cca 
Glu Leu Trp Lys Lys Leu Gly His Asp Asp Thr Val Thr Tyr Glu Pro 
260 265 270 

ttc ccc acc ttt gag gaa aaa tgg etc acc gac gat gaa ate gaa ctg 
Phe Pro Thr Phe Glu Glu Lys Trp Leu Thr Asp Asp Glu He Glu Leu 
275 280 285 

cca gtc cag gtc aac ggc aag gtc cgc ggt cgc ate acc gtt gca gcc 
Pro Val Gin Val Asn Gly Lys Val Arg Gly Arg He Thr Val Ala Ala 
290 295 300 

gac gcc age cag gag cag gtc ate gag gca gcg ctt gcc gac gag aag 
Asp Ala Ser Gin Glu Gin Val He Glu Ala Ala Leu Ala Asp Glu Lys 
305 310 315 320 

gtg cag gag caa ate tec ggc aag aac ctg ate aag cag ate gtt gtt 



BGI-127CP 



393 - 



Val Gin Glu Gin He Ser Gly Lys Asn Leu He Lys Gin He Val Val 
325 330 335 

cca gga cgc atg gtt aac ctt gtg gtg aag taatccccct cggtttagat 
Pro Gly Arg Met Val Asn Leu Val Val Lys 
340 345 



<210> 306 
<211> 346 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 306 

He Ser Arg Tyr Arg Glu Gin Phe Cys Asn He Glu Asn Glu Arg Tyr 
15 10 15 

Trp Thr Gly Pro Arg Pro Glu Thr His Gly Pro Asn Asp Pro Gly Gly 
20 25 30 

Val Asp Leu Tyr Val Gly Gly Val Glu His Ala Val Leu His Leu Leu 
35 40 45 

Tyr Ala Arg Phe Trp His Lys Val Leu Phe Asp Leu Gly His Val Ser 
50 55 60 

Ser Lys Glu Pro Tyr Arg Arg Leu Tyr Asn Gin Gly Tyr He Gin Ala 
65 70 75 80 

Phe Ala Tyr Thr Asd Ser Arg Gly Val Tyr Val Pro Ala Asp Asp Val 
85 90 95 

Glu Glu Lys Asp Gly Lys Phe Phe Tyr Gin Gly Glu Glu Val Asn Gin 
100 105 HO 

Glu Tyr Gly Lys Met Gly Lys Ser Leu Lys Asn Ala Val Ala Pro Asp 
115 120 125 

Asp He Cys Asn Asn Phe Gly Ala Asp Thr Leu Arg Val Tyr Glu Met 
130 135 140 

Ala Met Gly Pro Leu Asp Thr Ser Arg Pro Trp Ala Thr Lys Asp Val 
145 150 155 160 

Val Gly Ala Gin Arg Phe Leu Gin Arg Leu Trp Arg Leu Val Val Asp 
165 170 175 

Glu Asn Thr Gly Glu Val Leu Thr Arg Asp Glu Val Leu Thr Asp Asp 
180 185 190 

Asp Asn Lys Gin Leu His Arg Thr He Ala Gly Val Arg Asp Asp Tyr 
195 200 205 

Thr Asn Leu Arg Val Asn Thr Val Val Ala Lys Leu He Glu Tyr Val 
210 215 220 

Asn Tyr Leu Thr Lys Thr Tyr Pro Asp Thr He Pro Ala Gly Ala Val 
225 230 235 240 
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Leu Pro Leu He Val Met Val Ser Pro He Ala Pro His He Ala Glu 
245 250 255 

Glu Leu Trp Lys Lys Leu Gly His Asp Asp Thr Val Thr Tyr Glu Pro 
260 265 270 

Phe Pro Thr Phe Glu Glu Lys Trp Leu Thr Asp Asp Glu He Glu Leu 
275 280 285 

Pro Val Gin Val Asn Gly Lys Val Arg Gly Arg He Thr Val Ala Ala 
290 295 300 

Asp Ala Ser Gin Glu Gin Val He Glu Ala Ala Leu Ala Asp Glu Lys 
305 310 315 320 

Val Gin Glu Gin He Ser Gly Lys Asn Leu He Lys Gin He Val Val 
325 330 335 

Pro Gly Arg Met Val Asn Leu Val Val Lys 
340 345 



<210> 307 
<211> 471 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (471) 
<223> FRXA01864 

<400> 307 

aat gaa cgc tac tgg acc ggc cca cgc cca gaa acc cac gga cca aac 

Asn Glu Arg Tyr Trp Thr Gly Pro Arg Pro Glu Thr His Gly Pro Asn 
15 10 15 

gat cca ggc ggc gta gac etc tac gtc ggt ggc gtc gag cac gca gtt 
Asp Pro Gly Gly Val Asp Leu Tyr Val Gly Gly Val Glu His Ala Val 
20 25 30 

etc cac ctg etc tac gca cgt ttc tgg cac aag gtc etc ttc gac ctg 
Leu His Leu Leu Tyr Ala Arg Phe Trp His Lys Val Leu Phe Asp Leu 
35 40 45 

ggc cac gtc tec tec aag gag cca tac cgt cgc ctg tac aac cag ggc 
Gly His Val Ser Ser Lys Glu Pro Tyr Arg Arg Leu Tyr Asn Gin Gly 
50 55 60 

tac ate cag gee ttc gec tac acc gat tec cgt ggc gtc tac gtg cct 
Tyr He Gin Ala Phe Ala Tyr Thr Asp Ser Arg Gly Val Tyr Val Pro 
65 70 75 80 

gee gat gat gtc gaa gag aag gac gga aag ttc ttc tac cag ggc gaa 288 
Ala Asp Asp Val Glu Glu Lys Asp Gly Lys Phe Phe Tyr Gin Gly Glu 
85 90 95 

gaa gtc aac cag gaa tac gga aag atg ggc aag tec ctg aag aac gee 336 
Glu Val Asn Gin Glu Tyr Gly Lys Met Gly Lys Ser Leu Lys Asn Ala 
100 105 110 



144 



240 
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gtt gcc cca gac gat ate tgc aac aac ttc ggt get gac acc ctg cgc 
Val Ala Pro Asp Asp He Cys Asn Asn Phe Gly Ala Asp Thr Leu Arg 
115 120 125 

gtt tac gag atg gcc atg gga cct ttg gac acc tec cgt cca tgg gca 
Val Tyr Glu Met Ala Met Gly Pro Leu Asp Thr Ser Arg Pro Trp Ala 
130 135 140 

acc aag gac gtc gtc ggt gcg cag cgc ttc etc age gtc 
Thr Lys Asp Val Val Gly Ala Gin Arg Phe Leu Ser Val 
145 150 155 



<210> 308 
<211> 157 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 308 

Asn Glu Arg Tyr Trp Thr Gly Pro Arg Pro Glu Thr His Gly Pro Asn 



Asp Pro Gly Gly Val Asp Leu Tyr Val Gly Gly Val Glu His Ala Val 
20 25 30 

Leu His Leu Leu Tyr Ala Arg Phe Trp His Lys Val Leu Phe Asp Leu 
35 40 45 

Gly His Val Ser Ser Lys Glu Pro Tyr Arg Arg Leu Tyr Asn Gin Gly 
50 55 60 

Tyr He Gin Ala Phe Ala Tyr Thr Asp Ser Arg Gly Val Tyr Val Pro 
65 70 75 80 

Ala Asp Asp Val Glu Glu Lys Asp Gly Lys Phe Phe Tyr Gin Gly Glu 
85 90 95 

Glu Val Asn Gin Glu Tyr Gly Lys Met Gly Lys Ser Leu Lys Asn Ala 
100 105 HO 

Val Ala Pro Asp Asp He Cys Asn Asn Phe Gly Ala Asp Thr Leu Arg 
115 120 125 

Val Tyr Glu Met Ala Met Gly Pro Leu Asp Thr Ser Arg Pro Trp Ala 
130 135 140 

Thr Lys Asp Val Val Gly Ala Gin Arg Phe Leu Ser Val 
145 150 155 



<210> 309 
<211> 505 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (75) . . (482) 
<223> FRXA01061 

<400> 309 
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gatgaactcc tcaccgacga tgacaacaag caactgcacc gaccatcgca ggcgtccgcg 60 

acgactacac caacttg cgc gtt aac acc gtg gtt gcc aag etc ate gaa 110 
Leu Arg Val Asn Thr Val Val Ala Lys Leu lie Glu 



tac gtc aac tac ctg acc aaa aca tac cca gac acc ate cca get ggc 

Tyr Val Asn Tyr Leu Thr Lys Thr Tyr Pro Asp Thr He Pro Ala Gly 
15 20 25 

gca gtc ctg cca ctg ate gtc atg gtc tec cct ate gca cca cac ate 

Ala Val Leu Pro Leu He Val Met Val Ser Pro He Ala Pro His He 



gcg gag gaa etc tgg aag aag etc ggc cac gac gac acc gtc acc tac 

Ala Glu Glu Leu Trp Lys Lys Leu Gly His Asp Asp Thr Val Thr Tyr 

45 50 55 60 

gaa cca ttc ccc acc ttt gag gaa aaa tgg etc acc gac gat gaa ate 

Glu Pro Phe Pro Thr Phe Glu Glu Lys Trp Leu Thr Asp Asp Glu He 



gca gcc gac gcc age cag gag cag gtc ate gag gca gcg ctt gcc gac 

Ala Ala Asp Ala Ser Gin Glu Gin Val He Glu Ala Ala Leu Ala Asp 

95 100 105 

gag aag gtg cag gag caa ate tec ggc aag aac ctg ate aag cag ate 

Glu Lys Val Gin Glu Gin He Ser Gly Lys Asn Leu He Lys Gin He 

110 115 120 

gtt gtt cca gga cgc atg gtt aac ctt gtg gtg aag taatccccct 

Val Val Pro Gly Arg Met Val Asn Leu Val Val Lys 

125 130 135 

eggtttagat tec 



158 



206 



302 



gaa ctg cca gtc cag gtc aac ggc aag gtc cgc ggt cgc ate acc gtt 350 
Glu Leu Pro Val Gin Val Asn Gly Lys Val Arg Gly Arg He Thr Val 



398 



446 



<210> 310 
<211> 136 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 310 

Leu Arg Val Asn Thr Val Val Ala ] 
1 5 

Leu Thr Lys Thr Tyr Pro Asp Thr : 
20 

Leu He Val Met Val Ser Pro 
35 

Trp Lys Lys Leu Gly His Asp Asp 
50 55 



Thr Phe Glu Glu Lys Trp Leu Thr 
65 70 



Lys Leu He Glu Tyr Val Asn Tyr 
10 15 

He Pro Ala Gly Ala Val Leu Pro 
25 30 



Thr Val Thr Tyr Glu Pro Phe Pro 
60 

Asp Asp Glu He Glu Leu Pro Val 

75 80 



He Ala Pro His He Ala Glu Glu Leu 
40 45 
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Gln Val Asn Gly Lys Val Arg Gly Arg He Thr Val Ala Ala Asp Ala 
85 90 95 

Ser Gin Glu Gin Val He Glu Ala Ala Leu Ala Asp Glu Lys Val Gin 
100 105 HO 

Glu Gin He Ser Gly Lys Asn Leu He Lys Gin He Val Val Pro Gly 
115 120 125 

Arg Met Val Asn Leu Val Val Lys 
130 135 



<210> 311 
<211> 1002 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1002) 

<223> RXA00968 

<400> 311 

ctg ate gat gat ctg gag ctg etc gat tgg act gag aag gtc aag tec 

Leu He Asp Asp Leu Glu Leu Leu Asp Trp Thr Glu Lys Val Lys Ser 
15 10 15 

atg cag cgt aac tgg att ggc cgt tec cgc ggc get gaa gtt gat ttc 
Met Gin Arg Asn Trp He Gly Arg Ser Arg Gly Ala Glu Val Asp Phe 



agt gca gag ggc gaa ace gtc acc gtg ttt acc acc cgc cca gat act 
Ser Ala Glu Gly Glu Thr Val Thr Val Phe Thr Thr Arg Pro Asp Thr 
35 40 45 

ctg ttc ggc gcg acc tac atg gtt ctt gca cct gag cat gag ctg gtc 
Leu Phe Gly Ala Thr Tyr Met Val Leu Ala Pro Glu His Glu Leu Val 
50 55 60 

gac gtg ctg ctg gag aag get ggt tec tac gag ggc gtt gat gee cgt 
Asp Val Leu Leu Glu Lys Ala Gly Ser Tyr Glu Gly Val Asp Ala Arg 



tgg acc aat ggc cag gcg age cct gcg gaa get gtc get gca tac cgc 
Trp Thr Asn Gly Gin Ala Ser Pro Ala Glu Ala Val Ala Ala Tyr Arg 



gec tec ate gee gcg aag tec gac ctg gag cgt cag gaa aac aag gaa 
Ala Ser He Ala Ala Lys Ser Asp Leu Glu Arg Gin Glu Asn Lys Glu 
100 105 HO 

aag acc ggc gtc ttc ctg ggc gtt tac gcg acc aac cca gtc aac ggc 
Lys Thr Gly Val Phe Leu Gly Val Tyr Ala Thr Asn Pro Val Asn Gly 
115 120 125 

gat cag ate aca gtg ttc ate get gac tac gtt ctg acc ggc tac ggc 
Asp Gin He Thr Val Phe He Ala Asp Tyr Val Leu Thr Gly Tyr Gly 
130 135 140 



192 



240 



288 



336 



384 



432 
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acc ggc gcc ate atg gcg gtt cct get cac gac gag cgc gac tac gaa 
Thr Gly Ala He Met Ala Val Pro Ala His Asp Glu Arg Asp Tyr Glu 
145 150 155 160 

ttc gcc acc gtt ttg ggt ctg cct ate aag gaa gtt gtc gca ggt ggc 
Phe Ala Thr Val Leu Gly Leu Pro He Lys Glu Val Val Ala Gly Gly 
165 170 175 

aac ate gaa gag get get ttc acc gaa tct ggc gaa gca gtc aac tct 
Asn He Glu Glu Ala Ala Phe Thr Glu Ser Gly Glu Ala Val Asn Ser 
180 185 190 

gcg aac gac aac ggc ctg gat ate aac ggc ctt gcc aag gat gag get 
Ala Asn Asp Asn Gly Leu Asp He Asn Gly Leu Ala Lys Asp Glu Ala 
195 200 205 

att gcc aag acc ate gaa tgg ttg gaa gaa aag gaa ctt ggc cgc ggc 
He Ala Lys Thr He Glu Trp Leu Glu Glu Lys Glu Leu Gly Arg Gly 
210 215 220 

acc ate cag tac aag ctg cgc gac tgg ctg ttc get cgc cag cgt tac 
Thr He Gin Tyr Lys Leu Arg Asp Trp Leu Phe Ala Arg Gin Arg Tyr 
225 230 235 240 

tgg ggc gag cct ttc cca ate gtc tac gac gaa aac ggc caa gca cat 
Trp Gly Glu Pro Phe Pro He Val Tyr Asp Glu Asn Gly Gin Ala His 
245 250 255 

get ctg cca gac tec atg ctt cca gtc gag ctg cca gag gta gag gac 
Ala Leu Pro Asp Ser Met Leu Pro Val Glu Leu Pro Glu Val Glu Asp 
260 265 270 

tac aag cct gtc tec ttc gac cct gaa gac gca gac tec gag cct tec 
Tyr Lys Pro Val Ser Phe Asp Pro Glu Asp Ala Asp Ser Glu Pro Ser 
275 280 285 

cca cca ctg get aag gcc cgc gaa tgg gtt gag gtg gaa etc gat etc 
Pro Pro Leu Ala Lys Ala Arg Glu Trp Val Glu Val Glu Leu Asp Leu 
290 295 300 

ggc gat ggc aag aag aag tac acc cgc gac acc aac gtc atg cca cag 
Gly Asp Gly Lys Lys Lys Tyr Thr Arg Asp Thr Asn Val Met Pro Gin 
305 310 315 320 

tgg gca ggt tec tec tgg tac cag ctg cgc tac gtc gat cca 
Trp Ala Gly Ser Ser Trp Tyr Gin Leu Arg Tyr Val Asp Pro 
325 330 



<210> 312 
<211> 334 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 312 

Leu He Asd Asp Leu Glu Leu Leu Asp Trp Thr Glu Lys Val Lys Ser 
15 10 15 

Met Gin Arg Asn Trp He Gly Arg Ser Arg Gly Ala Glu Val Asp Phe 
20 25 30 
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Ser Ala Glu Gly Glu Thr Val Thr Val Phe Thr Thr Arg Pro Asp Thr 

35 40 45 

Leu Phe Gly Ala Thr Tyr Met Val Leu Ala Pro Glu His Glu Leu Val 

50 55 60 

Asp Val Leu Leu Glu Lys Ala Gly Ser Tyr Glu Gly Val Asp Ala Arg 

65 70 75 80 

Trp Thr Asn Gly Gin Ala Ser Pro Ala Glu Ala Val Ala Ala Tyr Arg 



Ala Ser lie Ala Ala Lys Ser Asp Leu Glu Arg Gin Glu Asn Lys Glu 
100 105 110 

Lys Thr Gly Val Phe Leu Gly Val Tyr Ala Thr Asn Pro Val Asn Gly 
115 120 125 

Asp Gin He Thr Val Phe He Ala Asp Tyr Val Leu Thr Gly Tyr Gly 
130 135 140 

Thr Gly Ala He Met Ala Val Pro Ala His Asp Glu Arg Asp Tyr Glu 
145 150 155 160 

Phe Ala Thr Val Leu Gly Leu Pro He Lys Glu Val Val Ala Gly Gly 
165 170 175 

Asn He Glu Glu Ala Ala Phe Thr Glu Ser Gly Glu Ala Val Asn Ser 
180 185 190 

Ala Asn Asp Asn Gly Leu Asp He Asn Gly Leu Ala Lys Asp Glu Ala 
195 200 205 

He Ala Lys Thr He Glu Trp Leu Glu Glu Lys Glu Leu Gly Arg Gly 
210 215 220 

Thr He Gin Tyr Lys Leu Arg Asp Trp Leu Phe Ala Arg Gin Arg Tyr 
225 230 235 240 

Trp Gly Glu Pro Phe Pro He Val Tyr Asp Glu Asn Gly Gin Ala His 
245 250 255 

Ala Leu Pro Asp Ser Met Leu Pro Val Glu Leu Pro Glu Val Glu Asp 
260 265 270 

Tyr Lys Pro Val Ser Phe Asp Pro Glu Asp Ala Asp Ser Glu Pro Ser 
275 280 285 

Pro Pro Leu Ala Lys Ala Arg Glu Trp Val Glu Val Glu Leu Asp Leu 
290 295 300 

Gly Asp Gly Lys Lys Lys Tyr Thr Arg Asp Thr Asn Val Met Pro Gin 
305 310 315 320 

Trp Ala Gly Ser Ser Trp Tyr Gin Leu Arg Tyr Val Asp Pro 
325 330 



<210> 313 
<211> 1701 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1678) 
<223> RXA01522 

<400> 313 

cacgacaacg tcggcctacc ccttggaatc ggcttcaaaa acatcgaagg ctgatcccgg 60 

tttacccagt tcgcatacct ttcgactacc ctaggaaatc gtg act aat tec aat 115 

Val Thr Asn Ser Asn 



ccc act tec aag aac aat tec gec gat ttg cct gag cag ctg cga att 
Pro Thr Ser Lys Asn Asn Ser Ala Asp Leu Pro Glu Gin Leu Arg lie 



cgt cgc gaa aag cgc gag cgc att ctg gac agt gga ttg gac gec tac 
Arg Arg Glu Lys Arg Glu Arg lie Leu Asp Ser Gly Leu Asp Ala Tyr 



cca gtc gag gtt gat cgc acc ate tea ate tct gac ctg cgc tec caa 
Pro Val Glu Val Asp Arg Thr lie Ser lie Ser Asp Leu Arg Ser Gin 



ttt gtt gtc art aca gaa gac etc caa gag cgc gaa gaa ggc gta acc 
Phe Val Val He Thr Glu Asp Leu Gin Glu Arg Glu Glu Gly Val Thr 



tac etc gaa gta ggc gaa gaa acc gac gtt gag gtc gca ate get ggc 
Tyr Leu Glu Val Gly Glu Glu Thr Asp Val Glu Val Ala He Ala Gly 



cgc gtc atg ttc gtt cgc aac acc ggc aag etc tgc ttc gca tec ate 

Arg Val Met Phe Val Arg Asn Thr Gly Lys Leu Cys Phe Ala Ser He 

90 95 100 

caa gaa gga aac ggc acc acc gtc caa gca atg ctg tec ctg gca gca 

Gin Glu Gly Asn Gly Thr Thr Val Gin Ala Met Leu Ser Leu Ala Ala 

105 110 115 

gtc ggt gaa gaa tec etc aag gee tgg aaa gec gat gtg gac atg ggt 

Val Gly Glu Glu Ser Leu Lys Ala Trp Lys Ala Asp Val Asp Met Gly 

120 125 130 

gac ate gtt tec gtc cgc ggc aaa gta ate tec tec aag cgt ggc gaa 

Asp He Val Ser Val Arg Gly Lys Val He Ser Ser Lys Arg Gly Glu 
135 140 145 

etc tec gtg atg get gac tec tgg cac atg gee tec aag tec ctg cgc 

Leu Ser Val Met Ala Asp Ser Trp His Met Ala Ser Lys Ser Leu Arg 

150 155 160 165 

cca ctg cca gtc gca ttc gcg gac etc age gaa gac acc cgc gtc cgc 

Pro Leu Pro Val Ala Phe Ala Asp Leu Ser Glu Asp Thr Arg Val Arg 

170 175 180 

cac cgc tac acc gac etc ate atg cgc gaa caa gee cgc acc aac gcg 

His Arg Tyr Thr Asp Leu He Met Arg Glu Gin Ala Arg Thr Asn Ala 

185 190 195 
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etc acc cgc ate aag gtc atg cgt gca etc cgc cac tac etc gaa gac 739 
Leu Thr Arg He Lys Val Met Arg Ala Leu Arg His Tyr Leu Glu Asp 
200 205 210 

caa gac ttc ctt gag gta gaa acc ccc atg ctg caa acc etc cac ggt 787 
Gin Asp Phe Leu Glu Val Glu Thr Pro Met Leu Gin Thr Leu His Gly 
215 220 225 

ggc gca gca gca cga cca ttc gaa acc cac tec aac gec etc gac att 835 
Gly Ala Ala Ala Arg Pro Phe Glu Thr His Ser Asn Ala Leu Asp He 
230 235 240 245 

gac etc tac ctg cgc ate gca cca gag ctt tac etc aag cgc tgc gtt 883 
Asp Leu Tyr Leu Arg He Ala Pro Glu Leu Tyr Leu Lys Arg Cys Val 
250 255 260 

gtc ggc ggc ate gag cgc gtc ttc gaa gtc aac cgc aac ttc cgc aac 931 
Val Gly Gly He Glu Arg Val Phe Glu Val Asn Arg Asn Phe Arg Asn 
265 270 275 

gaa ggc gtc gac tec tec cac tec cca gaa ttc gec atg etc gaa acc 979 
Glu Gly Val Asp Ser Ser His Ser Pro Glu Phe Ala Met Leu Glu Thr 
280 285 290 

tac gaa gee tgg gga acc tac gaa acc ggc gcg aaa ctg ate aag ggt 1027 
Tyr Glu Ala Trp Gly Thr Tyr Glu Thr Gly Ala Lys Leu He Lys Gly 
295 300 305 

etc gtc caa tec gtc gec caa gaa gtc ttc gga acc acc ctg gtc acc 1075 
Leu Val Gin Ser Val Ala Gin Glu Val Phe Gly Thr Thr Leu Val Thr 
310 315 320 325 

etc gca gac ggc acc gaa tac gac etc ggc ggc gag tgg aaa gte ate 1123 
Leu Ala Asp Gly Thr Glu Tyr Asp Leu Gly Gly Glu Trp Lys Val He 
330 335 340 

gag atg tac cct tec etc aac gaa gec etc gca cgc aaa ttc cca aga 1171 
Glu Met Tyr Pro Ser Leu Asn Glu Ala Leu Ala Arg Lys Phe Pro Gly 
345 350 355 

caa cca gaa gta acc ate gac tec acc gtc gaa gaa etc cgc gaa ate 1219 
Gin Pro Glu Val Thr He Asp Ser Thr Val Glu Glu Leu Arg Glu He 
360 365 370 



gec aag gta ate ggc etc tec gtc ccc gaa aac ggc ggc tgg gga cac 
Ala Lys Val He Gly Leu Ser Val Pro Glu Asn Gly Gly Trp Gly His 
375 380 385 

ggc aaa etc gtc gaa gaa ate tgg gaa etc etc tgc gaa gac caa etc 
Gly Lys Leu Val Glu Glu He Trp Glu Leu Leu Cys Glu Asp Gin Leu 
390 395 400 405 

tac gga cca ate ttt gtc aaa gac ttc cca gta gaa acc ttc cca etc 
Tyr Gly Pro He Phe Val Lys Asp Phe Pro Val Glu Thr Phe Pro Leu 
410 415 420 

aca cgc caa cac cgc acc aag cca ggc gtc acc gaa aag tgg gac etc 
Thr Arg Gin His Arg Thr Lys Pro Gly Val Thr Glu Lys Trp Asp Leu 
425 430 435 



BGI-127CP 



-402 - 



tac gtc cgc gga ttt gaa eta gca acc gga tac tec gaa etc ate gac 1459 

Tyr Val Arg Gly Phe Glu Leu Ala Thr Gly Tyr Ser Glu Leu lie Asp 

440 445 450 

cca gtc att caa cgc gaa cgc ttc gaa ggc caa gec cgc etc gec gec 1507 

Pro Val He Gin Arg Glu Arg Phe Glu Gly Gin Ala Arg Leu Ala Ala 

455 460 465 

gac gga gac gac gaa gec atg gtc etc gac gaa gac ttc etc acc gca 1555 

Asp Gly Asp Asp Glu Ala Met Val Leu Asp Glu Asp Phe Leu Thr Ala 

470 475 480 485 

atg gaa caa ggc atg cca cca acc tec ggc aac ggc atg gga ate gac 1603 

Met Glu Gin Gly Met Pro Pro Thr Ser Gly Asn Gly Met Gly He Asp 
490 495 500 

cgc etc etc atg gec etc acc ggc etc gga ate cgc gaa acc gta etc 1651 

Arg Leu Leu Met Ala Leu Thr Gly Leu Gly He Arg Glu Thr Val Leu 

505 510 515 

ttc cca atg gtg aaa cca gaa caa aag taggtttttg ctctttgtgc 1698 

Phe Pro Met Val Lys Pro Glu Gin Lys 

520 525 



<210> 314 
<211> 526 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 314 

Val Thr Asn Ser Asn Pro Thr Ser Lys Asn Asn Ser Ala Asp Leu Pro 



Glu Gin Leu Arg He Arg Arg Glu Lys Arg Glu Arg He Leu Asp Ser 

20 25 30 

Gly Leu Asp Ala Tyr Pro Val Glu Val Asp Arg Thr He Ser He Ser 

35 40 45 

Asp Leu Arg Ser Gin Phe Val Val He Thr Glu Asp Leu Gin Glu Arg 

50 55 60 

Glu Glu Gly Val Thr Tyr Leu Glu Val Gly Glu Glu Thr Asp Val Glu 



Val Ala He Ala Gly Arg Val Met Phe Val Arg Asn Thr Gly Lys Leu 
85 90 95 

Cys Phe Ala Ser He Gin Glu Gly Asn Gly Thr Thr Val Gin Ala Met 
100 105 110 

Leu Ser Leu Ala Ala Val Gly Glu Glu Ser Leu Lys Ala Trp Lys Ala 
115 120 125 

Asp Val Asp Met Gly Asp He Val Ser Val Arg Gly Lys Val He Ser 
130 135 140 



Ser Lys Arg Gly Glu Leu Ser Val Met Ala Asp Ser Trp His Met Ala 
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Ser Lys Ser Leu Arg Pro Leu Pro Val Ala Phe Ala Asp Leu Ser Glu 
165 170 175 

Asp Thr Arg Val Arg His Arg Tyr Thr Asp Leu lie Met Arg Glu Gin 
180 185 190 

Ala Arg Thr Asn Ala Leu Thr Arg lie Lys Val Met Arg Ala Leu Arg 
195 200 205 

His Tyr Leu Glu Asp Gin Asp Phe Leu Glu Val Glu Thr Pro Met Leu 
210 215 220 

Gin Thr Leu His Gly Gly Ala Ala Ala Arg Pro Phe Glu Thr His Ser 
225 230 235 240 

Asn Ala Leu Asp lie Asp Leu Tyr Leu Arg lie Ala Pro Glu Leu Tyr 
245 250 255 

Leu Lys Arg Cys Val Val Gly Gly He Glu Arg Val Phe Glu Val Asn 
260 265 270 

Arg Asn Phe Arg Asn Glu Gly Val Asp Ser Ser His Ser Pro Glu Phe 
275 280 285 

Ala Met Leu Glu Thr Tyr Glu Ala Trp Gly Thr Tyr Glu Thr Gly Ala 
290 295 300 

Lys Leu He Lys Gly Leu Val Gin Ser Val Ala Gin Glu Val Phe Gly 
305 310 315 320 

Thr Thr Leu Val Thr Leu Ala Asp Gly Thr Glu Tyr Asp Leu Gly Gly 
325 330 335 

Glu Trp Lys Val He Glu Met Tyr Pro Ser Leu Asn Glu Ala Leu Ala 
340 345 350 

Arg Lys Phe Pro Gly Gin Pro Glu Val Thr He Asp Ser Thr Val Glu 
355 360 365 

Glu Leu Arg Glu He Ala Lys Val He Gly Leu Ser Val Pro Glu Asn 

370 375 380 

Gly Gly Trp Gly His Gly Lys Leu Val Glu Glu He Trp Glu Leu Leu 
385 390 395 400 

Cys Glu Asp Gin Leu Tyr Gly Pro He Phe Val Lys Asp Phe Pro Val 
405 410 415 

Glu Thr Phe Pro Leu Thr Arg Gin His Arg Thr Lys Pro Gly Val Thr 
420 425 430 

Glu Lys Trp Asp Leu Tyr Val Arg Gly Phe Glu Leu Ala Thr Gly Tyr 
435 440 445 

Ser Glu Leu He Asp Pro Val He Gin Arg Glu Arg Phe Glu Gly Gin 
450 455 460 

Ala Arg Leu Ala Ala Asp Gly Asp Asp Glu Ala Met Val Leu Asp Glu 
465 470 475 480 
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Asp Phe Leu Thr Ala Met Glu Gin Gly Met Pro Pro Thr Ser Gly Asn 

485 490 495 

Gly Met Gly lie Asp Arg Leu Leu Met Ala Leu Thr Gly Leu Gly He 

500 505 510 

Arg Glu Thr Val Leu Phe Pro Met Val Lys Pro Glu Gin Lys 

515 520 525 



<210> 315 
<211> 619 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (619) 

<223> RXA02015 

<400> 315 

cccagagttc gttgagaccg aacacttcct gctcgacctg ccagcactgg ctgaagcact 

aaccgagtgg ctgaagggac gcgaagactg gcgtccaaac gtg ttg aag ttc teg 

Val Leu Lys Phe Ser 



etc aac ctg ctg gac gat ate cgc cca cgc gca atg teg cgc gat ate 
Leu Asn Leu Leu Asp Asp He Arg Pro Arg Ala Met Ser Arg Asp He 



gac tgg ggc ate cca ate cca gtt gaa gga tgg caa gac aac aac gec 
Asp Trp Gly He Pro He Pro Val Glu Gly Trp Gin Asp Asn Asn Ala 



aag aag etc tac gtc tgg ttc gac get gtc gtg ggc tac ttg tec gca 
Lys Lys Leu Tyr Val Trp Phe Asp Ala Val Val Gly Tyr Leu Ser Ala 



tec ate gaa tgg gec tac cgc tec ggc gac cca gaa gca tgg cgc acc 
Ser He Glu Trp Ala Tyr Arg Ser Gly Asp Pro Glu Ala Trp Arg Thr 



ttc tgg aat gat oca gaa acc aag tec tac tac ttc atg ggc aaa gac 
Phe Trp Asn Asp Pro Glu Thr Lys Ser Tyr Tyr Phe Met Gly Lys Asp 



aac ate acc ttc cac tec cag ate tgg cca gcg gag ctt etc ggc tac 
Asn He Thr Phe His Ser Gin lie Trp Pro Ala Glu Leu Leu Gly Tyr 
90 95 100 

gca ggc aag ggc tec cgc ggt gga gaa ate ggt gac ctg ggt gtt ctg 
Ala Gly Lys Gly Ser Arg Gly Gly Glu He Gly Asp Leu Gly Val Leu 
105 110 115 

aac ctg cct act gag gtt gtt tec tct gag ttc ctg act atg tct gga 
Asn Leu Pro Thr Glu Val Val Ser Ser Glu Phe Leu Thr Met Ser Gly 
120 125 130 

tec aag ttc tec tea rcc aag ggc gtt gtc ate tac gtg aag gac ttc 
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Ser Lys Phe Ser Ser Ser Lys Gly Val Val lie Tyr Val Lys Asp Phe 
135 140 145 

etc aag gag ttc ggc cca gat gcg ctg cga tac ttc ate get gcg agg 595 
Leu Lys Glu Phe Gly Pro Asp Ala Leu Arg Tyr Phe lie Ala Ala Arg 
150 155 160 165 

ccc aga aac aac gac acc gac ttc 619 
Pro Arg Asn Asn Asp Thr Asp Phe 
170 



<210> 316 
<211> 173 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 316 

Val Leu Lys Phe Ser Leu Asn Leu Leu Asp Asp lie Arg Pro Arg Ala 



Met Ser Arg Asp lie Asp Trp Gly lie Pro lie Pro Val Glu Gly Trp 

20 25 30 

Gin Asp Asn Asn Ala Lys Lys Leu Tyr Val Trp Phe Asp Ala Val Val 

35 40 45 

Gly Tyr Leu Ser Ala Ser lie Glu Trp Ala Tyr Arg Ser Gly Asp Pro 

50 55 60 

Glu Ala Trp Arg Thr Phe Trp Asn Asp Pro Glu Thr Lys Ser Tyr Tyr 



Phe Met Gly Lys Asp Asn He Thr Phe His Ser Gin He Trp Pro Ala 
85 90 95 

Glu Leu Leu Gly Tyr Ala Gly Lys Gly Ser Arg Gly Gly Glu He Gly 
100 105 110 

Asp Leu Gly Val Leu Asn Leu Pro Thr Glu Val Val Ser Ser Glu Phe 
115 120 125 

Leu Thr Met Ser Gly Ser Lys Phe Ser Ser Ser Lys Gly Val Val lie 
130 135 140 

Tyr Val Lys Asp Phe Leu Lys Glu Phe Gly Pro Asp Ala Leu Arg Tyr 
145 150 155 160 

Phe lie Ala Ala Arg Pro Arg Asn Asn Asp Thr Asp Phe 
165 170 



<210> 317 
<211> 1212 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1189) 
<223> RXA01582 
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<400> 317 

aatcactcaa tttggccaca gcagcgtcaa tttgtctgta cgaatcctcc aaggcactat 60 



tcgccggtga gtaaacccca attcatgccc agcgggtatg atg gcg ggg tta gtt 

Met Ala Gly Leu Val 
1 5 



gac tta aca ata aac atg agg gaa ggg ctg gac tac acg gtg tec gaa 163 
Asp Leu Thr lie Asn Met Arg Glu Gly Leu Asp Tyr Thr Val Ser Glu 
10 15 20 



att cag ttg acc gaa gec agt ttg aac gag gcg gec gac gec gcg ate 
lie Gin Leu Thr Glu Ala Ser Leu Asn Glu Ala Ala Asp Ala Ala lie 
25 30 35 



aag get ttc gac ggt gca caa aac eta gat gaa etc gca gca eta cgc 259 
Lys Ala Phe Asp Gly Ala Gin Asn Leu Asp Glu Leu Ala Ala Leu Arg 
40 45 50 



cgc gat cac ttg ggt gar gec gca cct att ccg cag gca cga cgc tea 307 
Arg Asp His Leu Gly Asd Ala Ala Pro He Pro Gin Ala Arg Arg Ser 
55 60 65 



ttg gga act att cct aaa gat cag cgc aag gat gcg ggc cgc ttt gtc 
Leu Gly Thr He Pro Lys Asp Gin Arg Lys Asp Ala Gly Arg Phe Val 
70 75 80 85 



aac atg gca ctt ggt cgc gca gaa aag cac ttt get cag gtc aag gtt 403 
Asn Met Ala Leu Gly Arg Ala Glu Lys His Phe Ala Gin Val Lys Val 
90 95 100 



gtt ttg gaa gaa aag cgc aac gca gaa gtc eta gag ctt gag cgc gtt 
Val Leu Glu Glu Lys Arg Asn Ala Glu Val Leu Glu Leu Glu Arg Val 
105 110 115 



gac gtc acc gtt cca acc acc cgc gag cag gtt ggt gcg ctg cac ccc 4 99 
Asp Val Thr Val Pro Thr Thr Arg Glu Gin Val Gly Ala Leu His Pro 
120 125 130 



ate acg ate etc aac gag cag ate gca gac ate ttc gtg ggc atg ggc 547 
He Thr He Leu Asn Glu Gin He Ala Asp He Phe Val Gly Met Gly 
135 140 145 



tgg gaa ate gee gag ggc cca gag gtg gaa gca gaa tac ttc aac ttc 595 
Trp Glu He Ala Glu Gly Pro Glu Val Glu Ala Glu Tyr Phe Asn Phe 
150 155 160 165 



gac gca ctg aac ttc ctg cct gat cac cca get cgt aca ctg cag gac 
Asp Ala Leu Asn Phe Leu Pro Asp His Pro Ala Arg Thr Leu Gin Asp 
170 175 180 



acc ttc cac att gcg ccg gaa ggc tec cgc cag gtg ctg cgt acc cac 691 
Thr Phe His He Ala Pro Glu Gly Ser Arg Gin Val Leu Arg Thr His 
185 190 195 



acc tea cca gtt cag gtg cgc acc atg etc aac cgt gaa gtt ccg ate 739 
Thr Ser Pro Val Gin Val Arg Thr Met Leu Asn Arg Glu Val Pro He 
200 205 210 



tac ate gca tgc cct ggc cgt gtg ttc cgt acc gac gaa etc gat gca 



787 
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Tyr lie Ala Cys Pro Gly Arg Val Phe Arg Thr Asp Glu Leu Asp Ala 
215 220 225 

aca cac acc cct gtg ttc cac cag ate gaa ggc ctt gca gtt gat aag 835 
Thr His Thr Pro Val Phe His Gin lie Glu Gly Leu Ala Val Asp Lys 
230 235 240 245 

ggt ctg act atg get cac ctg cgc ggc acc ttg gat cac ctg gec aag 883 
Gly Leu Thr Met Ala His Leu Arg Gly Thr Leu Asp His Leu Ala Lys 
250 255 260 

gaa etc ttc ggc cca gag acc aag act cgt atg cgc tec aac tac ttc 931 
Glu Leu Phe Gly Pro Glu Thr Lys Thr Arg Met Arg Ser Asn Tyr Phe 
265 270 275 

cca ttc acc gag cct tec get gag gtt gat gtg tgg ttc cct aac aag 979 
Pro Phe Thr Glu Pro Ser Ala Glu Val Asp Val Trp Phe Pro Asn Lys 
280 285 290 

aag ggt ggt gca ggc tgg ate gag tgg ggt ggc tgt ggc atg gtc aac 1027 
Lys Gly Gly Ala Gly Trp He Glu Trp Gly Gly Cys Gly Met Val Asn 
295 300 305 

cca aac gtg ctt cgt gec gtg ggt gtt gac cca gag gag tac acc gga 1075 
Pro Asn Val Leu Arg Ala Val Gly Val Asp Pro Glu Glu Tyr Thr Gly 
310 315 320 325 

ttc gcg ttc ggc atg ggc att gaa cgt acc ctg cag ttc cgc aac ggc 1123 
Phe Ala Phe Gly Met Gly He Glu Arg Thr Leu Gin Phe Arg Asn Gly 
330 335 340 

ctg age gat atg cgc gac atg gtt gag ggc gat att cgc ttc acc etc 1171 
Leu Ser Asp Met Arg Asp Met Val Glu Gly Asp lie Arg Phe Thr Leu 
345 350 355 

cca ttc ggc att cag gca taactcatcc cgcacacgac tta 1212 
Pro Phe Gly He Gin Ala 
360 



<210> 318 
<211> 363 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 318 

Met Ala Gly Leu Val Asp Leu Thr He Asn Met Arg Glu Gly Leu Asp 
15 10 15 

Tyr Thr Val Ser Glu He Gin Leu Thr Glu Ala Ser Leu Asn Glu Ala 
20 25 30 

Ala Asp Ala Ala He Lys Ala Phe Asp Gly Ala Gin Asn Leu Asp Glu 
35 40 45 

Leu Ala Ala Leu Arg Arg Asp His Leu Gly Asp Ala Ala Pro He Pro 
50 55 60 



Gin Ala Arg Arg Ser Leu Gly Thr He Pro Lys Asp Gin Arg Lys Asp 
65 70 75 80 
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Ala Gly Arg Phe Val Asn Met Ala Leu Gly Arg Ala Glu Lys His Phe 
85 90 95 

Ala Gin Val Lys Val Val Leu Glu Glu Lys Arg Asn Ala Glu Val Leu 
100 105 110 

Glu Leu Glu Arg Val Asp Val Thr Val Pro Thr Thr Arg Glu Gin Val 
115 120 125 

Gly Ala Leu His Pro lie Thr lie Leu Asn Glu Gin lie Ala Asp lie 
130 135 140 

Phe Val Gly Met Gly Trp Glu lie Ala Glu Gly Pro Glu Val Glu Ala 
145 150 155 160 

Glu Tyr Phe Asn Phe Asp Ala Leu Asn Phe Leu Pro Asp His Pro Ala 
165 170 175 

Arg Thr Leu Gin Asp Thr Phe His lie Ala Pro Glu Gly Ser Arg Gin 
180 185 190 

Val Leu Arg Thr His Thr Ser Pro Val Gin Val Arg Thr Met Leu Asn 
195 200 205 

Arg Glu Val Pro lie Tyr He Ala Cys Pro Gly Arg Val Phe Arg Thr 
210 215 220 

Asp Glu Leu Asp Ala Thr His Thr Pro Val Phe His Gin He Glu Gly 
225 230 235 240 

Leu Ala Val Asp Lys Gly Leu Thr Met Ala His Leu Arg Gly Thr Leu 
245 250 255 

Asp His Leu Ala Lys Glu Leu Phe Gly Pro Glu Thr Lys Thr Arg Met 
260 265 270 

Arg Ser Asn Tyr Phe Pro Phe Thr Glu Pro Ser Ala Glu Val Asp Val 
275 280 285 

Trp Phe Pro Asn Lys Lys Gly Gly Ala Gly Trp He Glu Trp Gly Gly 
290 295 300 

Cys Gly Met Val Asn Pro Asn Val Leu Arg Ala Val Gly Val Asp Pro 
305 310 315 320 

Glu Glu Tyr Thr Gly Phe Ala Phe Gly Met Gly He Glu Arg Thr Leu 
325 330 335 

Gin Phe Arg Asn Gly Leu Ser Asp Met Arg Asp Met Val Glu Gly Asp 
340 345 350 

He Arg Phe Thr Leu Pro Phe Gly He Gin Ala 
355 360 



<210> 319 
<211> 2466 
<212> DNA 

<213> Corynebacterium giutamicum 



<220> 
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<221> CDS 

<222> (101) . . (2443) 
<223> RXN01583 



<400> 319 

tgccatcgtc tgatttggac tcaggttatg tccgcgtcgg ctttgaaacc gaaggctact 60 

ggccaatccc tgaaaccacc ggaccactcg ttttcggcgc gtg gaa acc ate gaa 11! 

Val Glu Thr He Glu 
1 5 



gag etc acc gag ttc aag aag ccc ate cgc cac tgc cac gtc aat gtt 
Glu Leu Thr Glu Phe Lys Lys Pro He Arg His Cys His Val Asn Val 



ggc gac gec aac gga acc ggc gaa ctg cag tec ate gtt tgt ggc gee 

Gly Asp Ala Asn Gly Thr Gly Glu Leu Gin Ser He Val Cys Gly Ala 

25 30 35 

cgc aac ttc aag gaa ggc gac acc gtt gtc gtg tec ctt cct ggc get 

Arg Asn Phe Lys Glu Gly Asp Thr Val Val Val Ser Leu Pro Gly Ala 

40 45 50 

gtg ctg cct ggc gat ttc gcg ate tct get cgt gaa act tac gga cgc 

Val Leu Pro Gly Asp Phe Ala He Ser Ala Arg Glu Thr Tyr Gly Arg 



atg tct gca ggc atg ate tgt tct gec tct gag ctg ggt ctt get gat 
Met Ser Ala Gly Met He Cys Ser Ala Ser Glu Leu Gly Leu Ala Asp 
70 75 80 85 

aag cag aac tec ggc ate ate acc ctg gat cct tct tac ggc gag cct 
Lys Gin Asn Ser Gly lie He Thr Leu Asp Pro Ser Tyr Gly Glu Pro 
90 95 100 

ggc gaa gac gca cgt caa gca ctg gga ctt gaa gat acc gtt ttc gat 
Gly Glu Asp Ala Arg Gin Ala Leu Gly Leu Glu Asp Thr Val Phe Asp 
105 110 115 

gtc aac gtc acc cca gac cgc ggt tac gca ctg tct get cgt ggc ctg 
Val Asn Val Thr Pro Asp Arg Gly Tyr Ala Leu Ser Ala Arg Gly Leu 
120 125 130 

acc cgc gaa ctg gca teg get ttc age ctg acc ttc acc gac cct gcg 
Thr Arg Glu Leu Ala Ser Ala Phe Ser Leu Thr Phe Thr Asp Pro Ala 
135 140 145 

ate gag cca get gta gca ggc att gag gtc aag gtc cca gca gtt gaa 
He Glu Pro Ala Val Ala Gly He Glu Val Lys Val Pro Ala Val Glu 
150 155 160 165 

ggt tec ttg att aac gtg gag ctg cgt gaa gag acc aag gca ate cgt 
Gly Ser Leu He Asn Val Glu Leu Arg Glu Glu Thr Lys Ala He Arg 
170 175 180 

ttc ggt ctg cgt aaa gtc tct ggc att gat cca gca gca gaa tec cca 
Phe Gly Leu Arg Lys Val Ser Gly He Asp Pro Ala Ala Glu Ser Pro 
185 190 195 

ttc tgg atg cag cgt gaa etc atg etc tct ggt cag cga cca gtc aac 
Phe Trp Met Gin Arg Glu Leu Met Leu Ser Gly Gin Arg Pro Val Asn 
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gcc gcc acc gac gtc acc aac tac gtc atg ttg ctg etc ggc cag ccg 
Ala Ala Thr Asp Val Thr Asn Tyr Val Met Leu Leu Leu Gly Gin Pro 
215 220 225 

atg cat get ttc gac gca gcc aag gtt act ggc gat ctt gtt gtc cgc 
Met His Ala Phe Asp Ala Ala Lys Val Thr Gly Asp Leu Val Val Arg 
230 235 240 245 

aac gca act gca ggc gag aag ttc gaa acc etc gat cac gtc aag cgc 
Asn Ala Thr Ala Gly Glu Lys Phe Glu Thr Leu Asp His Val Lys Arg 
250 255 260 

acc etc aat gag gaa gac gtt gtg ate acc gat gac aac ggc att cag 
Thr Leu Asn Glu Glu Asp Val Val He Thr Asp Asp Asn Gly He Gin 
265 270 275 

tct ttg get ggc gtt atg ggt ggt etc acc tec gag ate tct gac acc 
Ser Leu Ala Gly Val Met Gly Gly Leu Thr Ser Glu He Ser Asp Thr 
280 285 290 

acc acc gat gtc tac ttc gag gcc gca acc tgg gac acc ate acc gtt 
Thr Thr Asp Val Tyr Phe Glu Ala Ala Thr Trp Asp Thr He Thr Val 
295 300 305 

gcg cgc acc tea cgt cgc cac aag ttg age tec gaa get tct cga cgt 
Ala Arg Thr Ser Arg Arg His Lys Leu Ser Ser Glu Ala Ser Arg Arg 
310 315 320 325 

ttc gag cgt ggc gtt gac cct gcg ate gtg gaa ate gcc etc gat ate 
Phe Glu Arg Gly Val Asp Pro Ala He Val Glu He Ala Leu Asp He 
330 335 340 

gca gca acc ctt etc gtg gag ate gca ggc ggc acc gtc gat gcg ggt 
Ala Ala Thr Leu Leu Val Glu He Ala Gly Gly Thr Val Asp Ala Gly 
345 350 355 

cgc acc etc gtt ggt gat gtc cct gcc atg caa ccc ate acc atg aag 
Arg Thr Leu Val Gly Asp Val Pro Ala Met Gin Pro He Thr Met Lys 
360 365 370 

gtc act cga cct tec gag etc gca ggc gtg gat tat tec gca gaa act 
Val Thr Arg Pro Ser Glu Leu Ala Gly Val Asp Tyr Ser Ala Glu Thr 
375 380 385 

gtg ate get cgt ctg gaa gag gtc gga tgc acc gtc get gtt tec ggc 
Val He Ala Arg Leu Glu Glu Val Gly Cys Thr Val Ala Val Ser Gly 
390 395 400 405 

gac acc ttg gaa gta acc cct cca acc tgg cgc ggt gac etc acc atg 
Asp Thr Leu Glu Val Thr Pro Pro Thr Trp Arg Gly Asp Leu Thr Met 
410 415 420 



tec get gac etc gtg gaa gaa gta etc cgc etc gaa ggt ttg gaa gca 

Ser Ala Aso Leu Val Glu Glu Val Leu Arg Leu Glu Gly Leu Glu Ala 
425 430 435 

att cca acc ate ate cca acc gca cca gca ggc cgt gga eta acc gat 

He Pro Thr He He Pro Thr Ala Pro Ala Gly Arg Gly Leu Thr Asp 

440 445 450 
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gca cag aag cgc cgc cgc gcc gtt ggc cac get ttg get tac get ggc 
Ala Gin Lys Arg Arg Arg Ala Val Gly His Ala Leu Ala Tyr Ala Gly 
455 460 465 

tac gcc gaa ate ate cca age cca ttc atg gac cca gag gtc ttc gat 
Tyr Ala Glu He He Pro Ser Pro Phe Met Asp Pro Glu Val Phe Asp 
470 475 480 485 

gta tgg gga etc gca gca gac gac gag cgc cgc aag ace gtt tec gtt 
Val Trp Gly Leu Ala Ala Asp Asp Glu Arg Arg Lys Thr Val Ser Val 
490 495 500 

etc aac cca ctt gag gca gaa cgc aac gtc ctg age acc tec ttg ctg 
Leu Asn Pro Leu Glu Ala Glu Arg Asn Val Leu Ser Thr Ser Leu Leu 
505 510 515 

ccc tec atg etc gat get gtc aag cgc aac gtt gca cgt gga cac aac 
Pro Ser Met Leu Asp Ala Val Lys Arg Asn Val Ala Arg Gly His Asn 
520 525 530 

gat ttc tec ctg ttc ggc ctg cag cag gtc gcc ttc gag cac gga tec 
Asp Phe Ser Leu Phe Gly Leu Gin Gin Val Ala Phe Glu His Gly Ser 
535 540 545 

ggc gtt tec cca atg cca tct gtt get tea cgc cct gaa gag tct gtc 
Gly Val Ser Pro Met Pro Ser Val Ala Ser Arg Pro Glu Glu Ser Val 
550 555 560 565 

gtg gca gaa ctg gtg gat tea ctg cca aac cag cca ctg cat gtc gca 
Val Ala Glu Leu Val Asp Ser Leu Pro Asn Gin Pro Leu His Val Ala 
570 575 580 

acc gtg ggc acc ggc aac ate gag ttc gaa ggc cca tgg ggc aag ggc 
Thr Val Gly Thr Gly Asn lie Glu Phe Glu Gly Pro Trp Gly Lys Gly 
585 590 595 

cgc gcc tac acc ttc gcc gac gcg att gaa tec gcg cgc gca gtc gcc 
Arg Ala Tyr Thr Phe Ala Asp Ala He Glu Ser Ala Arg Ala Val Ala 
600 605 610 

cgc get get ggc gtc acc ttg gag ctg gcc aac gcc gac gcg ctt cct 
Arg Ala Ala Gly Val Thr Leu Glu Leu Ala Asn Ala Asp Ala Leu Pro 
615 620 625 

tgg cac cca ggt cgt tgc gcc gca ttg ctt ate gac ggt acc ccc gtc 
Trp His Pro Gly Arg Cys Ala Ala Leu Leu He Asp Gly Thr Pro Val 
630 635 640 645 

ggt tac get ggc gaa ctt cac cca cag ate ctg gaa aag gcc ggt eta 
Gly Tyr Ala Gly Glu Leu His Pro Gin He Leu Glu Lys Ala Gly Leu 
650 655 660 

cca gca cgc acc tgt gca atg gaa ctg gat etc age gca ctg cca ctg 
Pro Ala Arg Thr Cys Ala Met Glu Leu Asp Leu Ser Ala Leu Pro Leu 
665 670 675 



gta gaa aac etc cca gcg cca gtc ctg tec tec ttc cca gca ctg cac 
Val Glu Asn Leu Pro Ala Pro Val Leu Ser Ser Phe Pro Ala Leu His 
680 685 690 
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caa gac ate gec eta gtt gtg gat gag ace ate ccg gec gaa gat gtc 

Gin Asp He Ala Leu Val Val Asp Glu Thr He Pro Ala Glu Asp Val 

695 700 705 

cgc gca gtt gtc gaa gee ggc gec ggc gaa ctg ate gaa acg gtc gag 

Arg Ala Val Val Glu Ala Gly Ala Gly Glu Leu He Glu Thr Val Glu 

710 715 720 725 

ctt ttc cac gtc ttc cgc tec gaa cag cgc ggc gag aac aag aaa tec 

Leu Phe His Val Phe Arg Ser Glu Gin Arg Gly Glu Asn Lys Lys Ser 

730 735 740 

etc gcg ttc tec ctg cgt ttc cgc gca gee ggc cgc acc etc acc gat 

Leu Ala Phe Ser Leu Arg Phe Arg Ala Ala Gly Arg Thr Leu Thr Asp 

745 750 755 

gag gaa gec aac gaa gca cga ctt cag gca gca gag eta gca aag gag 

Glu Glu Ala Asn Glu Ala Arg Leu Gin Ala Ala Glu Leu Ala Lys Glu 

760 765 770 

aaa ttc aac get gaa atg cgt ggc tagtttcaca taggttctat agg 
Lys Phe Asn Ala Glu Met Arg Gly 
775 780 



<210> 320 
<211> 781 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 320 

Val Glu Thr Tie Glu Glu Leu Thr ( 
1 5 



Glu Phe Lys Lys Pro He Arg His 
10 15 



Cys His Val Asn Val Gly Asp Ala Asn Gly Thr Gly Glu Leu Gin Ser 
20 25 30 

He Val Cys Gly Ala Arg Asn Phe Lys Glu Gly Asp Thr Val Val Val 
35 40 45 

Ser Leu Pro Gly Ala Val Leu Pro Gly Asp Phe Ala He Ser Ala Arg 
50 55 60 

Glu Thr Tyr Gly Arg Met Ser Ala Gly Met He Cys Ser Ala Ser Glu 
65 70 75 80 

Leu Gly Leu Ala Asp Lys Gin Asn Ser Gly He He Thr Leu Asp Pro 
85 90 95 

Ser Tyr Gly Glu Pro Gly Glu Asp Ala Arg Gin Ala Leu Gly Leu Glu 
100 105 110 

Asp Thr Val Phe Asp Val Asn Val Thr Pro Asp Arg Gly Tyr Ala Leu 
115 120 125 

Ser Ala Arg Gly Leu Thr Arg Glu Leu Ala Ser Ala Phe Ser Leu Thr 
130 135 140 



Phe Thr Asp Pro Ala He Glu Pro Ala Val Ala Gly He Glu Val Lys 
145 150 155 160 
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Val Pro Ala Val Glu Gly Ser Leu lie Asn Val Glu Leu Arg Glu Glu 

165 170 175 

Thr Lys Ala lie Arg Phe Gly Leu Arg Lys Val Ser Gly lie Asp Pro 
180 185 190 

Ala Ala Glu Ser Pro Phe Trp Met Gin Arg Glu Leu Met Leu Ser Gly 
195 200 205 

Gin Arg Pro Val Asn Ala Ala Thr Asp Val Thr Asn Tyr Val Met Leu 
210 215 220 

Leu Leu Gly Gin Pro Met His Ala Phe Asp Ala Ala Lys Val Thr Gly 
225 230 235 240 

Asp Leu Val Val Arg Asn Ala Thr Ala Gly Glu Lys Phe Glu Thr Leu 
245 250 255 

Asp His Val Lys Arg Thr Leu Asn Glu Glu Asp Val Val lie Thr Asp 
260 265 270 

Asp Asn Gly He Gin Ser Leu Ala Gly Val Met Gly Gly Leu Thr Ser 
275 280 285 

Glu He Ser Asp Thr Thr Thr Asp Val Tyr Phe Glu Ala Ala Thr Trp 
290 295 300 

Asp Thr He Thr Val Ala Arg Thr Ser Arg Arg His Lys Leu Ser Ser 
305 310 315 320 

Glu Ala Ser Arg Arg Phe Glu Arg Gly Val Asp Pro Ala He Val Glu 
325 330 335 

He Ala Leu Asp He Ala Ala Thr Leu Leu Val Glu He Ala Gly Gly 
340 345 350 

Thr Val Asp Ala Gly Arg Thr Leu Val Gly Asp Val Pro Ala Met Gin 
355 360 365 

Pro He Thr Met Lys Val Thr Arg Pro Ser Glu Leu Ala Gly Val Asp 
370 375 380 

Tyr Ser Ala Glu Thr Val He Ala Arg Leu Glu Glu Val Gly Cys Thr 
385 390 395 400 

Val Ala Val Ser Gly Asp Thr Leu Glu Val Thr Pro Pro Thr Trp Arg 
405 410 415 

Gly Asp Leu Thr Met Ser Ala Asp Leu Val Glu Glu Val Leu Arg Leu 
420 425 430 

Glu Gly Leu Glu Ala He Pro Thr He He Pro Thr Ala Pro Ala Gly 
435 440 445 

Arg Gly Leu Thr Asp Ala Gin Lys Arg Arg Arg Ala Val Gly His Ala 
450 455 460 

Leu Ala Tyr Ala Gly Tyr Ala Glu He lie Pro Ser Pro Phe Met Asp 
465 470 475 480 



Pro Glu Val Phe Asp Val Trp Gly Leu Ala Ala Asp Asp Glu Arg Arg 
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Lys Thr Val Ser Val Leu Asn Pro Leu Glu Ala Glu Arg Asn Val Leu 
500 505 510 

Ser Thr Ser Leu Leu Pro Ser Met Leu Asp Ala Val Lys Arg Asn Val 
515 520 525 

Ala Arg Gly His Asn Asp Phe Ser Leu Phe Gly Leu Gin Gin Val Ala 
530 535 540 

Phe Glu His Gly Ser Gly Val Ser Pro Met Pro Ser Val Ala Ser Arg 
545 550 555 560 

Pro Glu Glu Ser Val Val Ala Glu Leu Val Asp Ser Leu Pro Asn Gin 
565 570 575 

Pro Leu His Val Ala Thr Val Gly Thr Gly Asn He Glu Phe Glu Gly 
580 585 590 

Pro Trp Gly Lys Gly Arg Ala Tyr Thr Phe Ala Asp Ala He Glu Ser 
595 600 605 

Ala Arg Ala Val Ala Arg Ala Ala Gly Val Thr Leu Glu Leu Ala Asn 
610 615 620 

Ala Asp Ala Leu Pro Trp His Pro Gly Arg Cys Ala Ala Leu Leu He 
625 630 635 640 

Asp Gly Thr Pro Val Gly Tyr Ala Gly Glu Leu His Pro Gin He Leu 
645 650 655 

Glu Lys Ala Gly Leu Pro Ala Arg Thr Cys Ala Met Glu Leu Asp Leu 
660 665 670 

Ser Ala Leu Pro Leu Val Glu Asn Leu Pro Ala Pro Val Leu Ser Ser 
675 680 685 

Phe Pro Ala Leu His Gin Asp He Ala Leu Val Val Asp Glu Thr He 
690 695 700 

Pro Ala Glu Asp Val Arg Ala Val Val Glu Ala Gly Ala Gly Glu Leu 
705 710 715 720 

He Glu Thr Val Glu Leu Phe His Val Phe Arg Ser Glu Gin Arg Gly 
725 730 735 

Glu Asn Lys Lys Ser Leu Ala Phe Ser Leu Arg Phe Arg Ala Ala Gly 
740 745 750 

Arg Thr Leu Thr Asp Glu Glu Ala Asn Glu Ala Arg Leu Gin Ala Ala 
755 760 765 

Glu Leu Ala Lys Glu Lys Phe Asn Ala Glu Met Arg Gly 
770 775 780 



<210> 321 
<21i> 1816 
<212> DNA 

<213> Coryneoacterium glutamic 



BGI-127CP 



- 415 - 



<220> 
<221> CDS 

<222> (101) . . (1816) 
<223> FRXA01583 

<400> 321 

tgccatcgtc tgatttggac tcaggttatg tccgcgtcgg ctttgaaacc gaaggctact 60 

ggccaatccc tgaaaccacc ggaccactcg ttttcggcgc gtg gaa acc ate gaa 115 

Val Glu Thr He Glu 



gag etc acc gag ttc aag aag ccc ate cgc cac tgc cac gtc aat gtt 
Glu Leu Thr Glu Phe Lys Lys Pro He Arg His Cys His Val Asn Val 



ggc gac gee aac gga acc ggc gaa ctg cag tec ate gtt tgt ggc gee 
Gly Asp Ala Asn Gly Thr Gly Glu Leu Gin Ser He Val Cys Gly Ala 



cgc aac ttc aag gaa ggc gac acc gtt gtc gtg tec ctt cct ggc get 
Arg Asn Phe Lys Glu Gly Asp Thr Val Val Val Ser Leu Pro Gly Ala 



gtg ctg cct ggc gat ttc gcg ate tct get cgt gaa act tac gga cgc 307 
Val Leu Pro Gly Asp Phe Ala He Ser Ala Arg Glu Thr Tyr Gly Arg 



atg tct gca ggc atg ate tgt tct gee tct gag ctg ggt ctt get gat 
Met Ser Ala Gly Met He Cys Ser Ala Ser Glu Leu Gly Leu Ala Asp 



aag cag aac tec ggc ate ate acc ctg gat cct tct tac ggc gag cct 403 

Lys Gin Asn Ser Gly He He Thr Leu Asp Pro Ser Tyr Gly Glu Pro 

90 95 100 

ggc gaa gac gca cgt caa gca ctg gga ctt gaa gat acc gtt ttc gat 451 

Gly Glu Asp Ala Arg Gin Ala Leu Gly Leu Glu Asp Thr Val Phe Asp 

105 110 115 

gtc aac gtc acc cca gac cgc ggt tac gca ctg tct get cgt ggc ctg 499 

Val Asn Val Thr Pro Asp Arg Gly Tyr Ala Leu Ser Ala Arg Gly Leu 

120 125 130 

acc cgc gaa ctg gca teg get ttc age ctg acc ttc acc gac cct gcg 547 

Thr Arg Glu Leu Ala Ser Ala Phe Ser Leu Thr Phe Thr Asp Pro Ala 

135 140 145 

ate gag cca get gta gca ggc att gag gtc aag gtc cca gca gtt gaa 595 

He Glu Pro Ala Val Ala Gly He Glu Val Lys Val Pro Ala Val Glu 

150 155 160 165 

ggt tec ttg att aac gtg gag ctg cgt gaa gag acc aag gca ate cgt 643 

Gly Ser Leu He Asn Val Glu Leu Arg Glu Glu Thr Lys Ala He Arg 

170 175 180 

ttc ggt ctg cgt aaa gtc ret ggc art gat cca gca gca gaa tec cca 691 

Phe Gly Leu Arg Lys Val Ser Gly He Asp Pro Ala Ala Glu Ser Pro 

185 190 195 
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ttc tgg atg cag cgt gaa etc atg etc tct ggt cag cga cca gtc aac 739 

Phe Trp Met Gin Arg Glu Leu Met Leu Ser Gly Gin Arg Pro Val Asn 

200 205 210 

gec gec acc gac gtc acc aac tac gtc atg ttg ctg etc ggc cag ccg 787 

Ala Ala Thr Asp Val Thr Asn Tyr Val Met Leu Leu Leu Gly Gin Pro 

215 220 225 

atg cat get ttc gac gca gec aag gtt act ggc gat ctt gtt gtc cgc 835 

Met His Ala Phe Asp Ala Ala Lys Val Thr Gly Asp Leu Val Val Arg 

230 235 240 245 

aac gca act gca ggc gag aag ttc gaa acc etc gat cac gtc aag cgc 883 

Asn Ala Thr Ala Gly Glu Lys Phe Glu Thr Leu Asp His Val Lys Arg 
250 255 260 

acc etc aat gag gaa gac gtt gtg ate acc gat gac aac ggc att cag 931 

Thr Leu Asn Glu Glu Asp Val Val lie Thr Asp Asp Asn Gly lie Gin 
265 270 275 

tct ttg get ggc gtt atg ggt ggt etc acc tec gag ate tct gac acc 979 

Ser Leu Ala Gly Val Met Gly Gly Leu Thr Ser Glu lie Ser Asp Thr 

280 285 290 

acc acc gat gtc tac ttc gag gec gca acc tgg gac acc ate acc gtt 1027 

Thr Thr Asp Val Tyr Phe Glu Ala Ala Thr Trp Asp Thr lie Thr Val 

295 300 305 

gcg cgc acc tea cgt cgc cac aag ttg age tec gaa get tct cga cgt 1075 

Ala Arg Thr Ser Arg Arg His Lys Leu Ser Ser Glu Ala Ser Arg Arg 

310 315 320 325 

ttc gag cgt ggc gtt gac cct gcg ate gtg gaa ate gee etc gat ate 1123 

Phe Glu Arg Gly Val Asp Pro Ala lie Val Glu He Ala Leu Asp He 
330 335 340 

gca gca acc ctt etc gtg gag ate gca ggc ggc acc gtc gat gcg ggt 1171 

Ala Ala Thr Leu Leu Val Glu He Ala Gly Gly Thr Val Asp Ala Gly 
345 350 355 

cgc acc etc gtt ggt gat gtc cct gec atg caa ccc ate acc atg aag 1219 

Arg Thr Leu Val Gly Asp Val Pro Ala Met Gin Pro He Thr Met Lys 

360 365 370 

gtc act cga cct tec gag etc gca ggc gtg gat tat tec gca gaa act 1267 

Val Thr Arg Pro Ser Glu Leu Ala Gly Val Asp Tyr Ser Ala Glu Thr 

375 380 385 

gtg ate get cgt ctg gaa gag gtc gga tgc acc gtc get gtt tec ggc 1315 

Val He Ala Arg Leu Glu Glu Val Gly Cys Thr Val Ala Val Ser Gly 

390 395 400 405 

gac acc ttg gaa gta acc cct cca acc tgg cgc ggt gac etc acc atg 1363 

Asp Thr Leu Glu Val Thr Pro Pro Thr Trp Arg Gly Asp Leu Thr Met 
410 415 420 

tec get gac etc gtg gaa gaa gta etc cgc etc gaa ggt ttg gaa gca 1411 

Ser Ala Asp Leu Val Glu Glu Val Leu Arg Leu Glu Gly Leu Glu Ala 
425 430 435 

att cca acc ate ate cca acc gca cca gca ggc cgt gga eta acc gat 1459 
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He Pro Thr He He Pro Thr Ala Pro Ala Gly Arg Gly Leu Thr Asp 
440 445 450 

gca cag aag cgc cgc cgc gcc gtt ggc cac get ttg get tac get ggc 1507 
Ala Gin Lys Arg Arg Arg Ala Val Gly His Ala Leu Ala Tyr Ala Gly 
455 460 465 

tac gcc gaa ate ate cca age cca ttc atg gac cca gag gtc ttc gat 1555 
Tyr Ala Glu He He Pro Ser Pro Phe Met Asp Pro Glu Val Phe Asp 
470 475 480 485 

gta tgg gga etc gca gca gac gac gag cgc cgc aag ace gtt tec gtt 1603 
Val Trp Gly Leu Ala Ala Asp Asp Glu Arg Arg Lys Thr Val Ser Val 
490 495 500 

etc aac cca ctt gag gca gaa cgc aac gtc ctg age ace tec ttg ctg 1651 
Leu Asn Pro Leu Glu Ala Glu Arg Asn Val Leu Ser Thr Ser Leu Leu 
505 510 515 

ccc tec atg etc gat get gtc aag cgc aac gtt gca cgt gga cac aac 1699 
Pro Ser Met Leu Asp Ala Val Lys Arg Asn Val Ala Arg Gly His Asn 
520 525 530 

gat ttc tec ctg ttc ggc ctg cag cag gtc gcc ttc gag cac gga tec 1747 
Asp Phe Ser Leu Phe Gly Leu Gin Gin Val Ala Phe Glu His Gly Ser 
535 540 545 

ggc gtt tec cca atg cca tct gtt get tea cgc cct gaa gag tct gtc 1795 
Gly Val Ser Pro Met Pro Ser Val Ala Ser Arg Pro Glu Glu Ser Val 
550 555 560 565 

gtg gca gaa ctg gtg gat tea 1816 
Val Ala Glu Leu Val Asp Ser 
570 



<210> 322 
<211> 572 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 322 

Val Glu Thr He Glu Glu Leu Thr Glu Phe Lys Lys Pro He Arg His 
15 10 15 

Cys His Val Asn Val Gly Asp Ala Asn Gly Thr Gly Glu Leu Gin Ser 
20 25 30 

He Val Cys Gly Ala Arg Asn Phe Lys Glu Gly Asp Thr Val Val Val 
35 40 45 

Ser Leu Pro Gly Ala Val Leu Pro Gly Asp Phe Ala He Ser Ala Arg 
50 55 60 

Glu Thr Tyr Gly Arg Met Ser Ala Gly Met He Cys Ser Ala Ser Glu 
65 70 75 80 

Leu Gly Leu Ala Asp Lys Gin Asn Ser Gly He He Thr Leu Asp Pro 
85 90 95 

Ser Tyr Gly Glu Pro Gly Glu Asp Ala Arg Gin Ala Leu Gly Leu Glu 
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Asp Thr Val Phe Asp Val Asn Val Thr Pro Asp Arg Gly Tyr Ala Leu 
115 120 125 

Ser Ala Arg Gly Leu Thr Arg Glu Leu Ala Ser Ala Phe Ser Leu Thr 
130 135 140 

Phe Thr Asp Pro Ala lie Glu Pro Ala Val Ala Gly He Glu Val Lys 
145 150 155 160 

Val Pro Ala Val Glu Gly Ser Leu He Asn Val Glu Leu Arg Glu Glu 
165 170 175 

Thr Lys Ala He Arg Phe Gly Leu Arg Lys Val Ser Gly He Asp Pro 
180 185 190 

Ala Ala Glu Ser Pro Phe Trp Met Gin Arg Glu Leu Met Leu Ser Gly 
195 200 205 

Gin Arg Pro Val Asn Ala Ala Thr Asp Val Thr Asn Tyr Val Met Leu 
210 215 220 

Leu Leu Gly Gin Pro Met His Ala Phe Asp Ala Ala Lys Val Thr Gly 
225 230 235 240 

Asp Leu Val Val Arg Asn Ala Thr Ala Gly Glu Lys Phe Glu Thr Leu 
245 250 255 

Asp His Val Lys Arg Thr Leu Asn Glu Glu Asp Val Val He Thr Asp 
260 265 270 

Asp Asn Gly He Gin Ser Leu Ala Gly Val Met Gly Gly Leu Thr Ser 
275 280 285 

Glu He Ser Asp Thr Thr Thr Asp Val Tyr Phe Glu Ala Ala Thr Trp 
290 295 300 

Asp Thr He Thr Val Ala Arg Thr Ser Arg Arg His Lys Leu Ser Ser 
305 310 315 320 

Glu Ala Ser Arg Arg Phe Glu Arg Gly Val Asp Pro Ala He Val Glu 
325 330 335 

He Ala Leu Asp He Ala Ala Thr Leu Leu Val Glu He Ala Gly Gly 
340 345 350 

Thr Val Asp Ala Gly Arg Thr Leu Val Gly Asp Val Pro Ala Met Gin 
355 360 365 

Pro He Thr Met Lys Val Thr Arg Pro Ser Glu Leu Ala Gly Val Asp 
370 375 380 

Tyr Ser Ala Glu Thr Val He Ala Arg Leu Glu Glu Val Gly Cys Thr 
385 390 395 400 

Val Ala Val Ser Gly Asp Thr Leu Glu Val Thr Pro Pro Thr Trp Arg 
405 410 415 

Gly Asp Leu Thr Met Ser Ala Asp Leu Val Glu Glu Val Leu Arg Leu 
420 425 430 
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Glu Gly Leu Glu Ala He Pro Thr 
435 440 

Arg Gly Leu Thr Asp Ala Gin Lys 
450 455 

Leu Ala Tyr Ala Gly Tyr Ala Glu 
465 470 

Pro Glu Val Phe Asp Val Trp Gly 
485 

Lys Thr Val Ser Val Leu Asn Pro 
500 

Ser Thr Ser Leu Leu Pro Ser Met 

515 520 

Ala Arg Gly His Asn Asp Phe Ser 
530 535 

Phe Glu His Gly Ser Gly Val Ser 
545 550 

Pro Glu Glu Ser Val Val Ala Glu 
565 



He He Pro Thr Ala Pro Ala Gly 
445 

Arg Arg Arg Ala Val Gly His Ala 
460 

He He Pro Ser Pro Phe Met Asp 

475 480 

Leu Ala Ala Asp Asp Glu Arg Arg 
490 495 

Leu Glu Ala Glu Arg Asn Val Leu 
505 510 

Leu Asp Ala Val Lys Arg Asn Val 

525 

Leu Phe Gly Leu Gin Gin Val Ala 
540 

Pro Met Pro Ser Val Ala Ser Arg 
555 560 

Leu Val Asp Ser 
570 



<210> 323 
<211> 305 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (282) 
<223> FRXA01717 

<400> 323 

cct tec cag caa atg cac caa gac ate gec eta gtt gtg gat gag acc 
Pro Ser Gin Gin Met His Gin Asp He Ala Leu Val Val Asp Glu Thr 



ate ccg gcg gaa gat gtc cgc gca gtt gtc aaa gee ggc gec ggc gaa 
He Pro Ala Glu Asp Val Arg Ala Val Val Lys Ala Gly Ala Gly Glu 



ctg ate gaa acg gtc gag ctt ttc cac gtc ttc cgc tec gaa cag cgc 144 
Leu He Glu Thr Val Glu Leu Phe His Val Phe Arg Ser Glu Gin Arg 
35 40 45 

ggc gag aac aag aaa tec etc gcg ttc tec ctg cgt ttc cgc gca gee 192 
Gly Glu Asn Lys Lys Ser Leu Ala Phe Ser Leu Arg Phe Arg Ala Ala 



ggc cgc acc etc acc gat gag gaa gee aac gaa gca cga ctt cag gca 240 
Gly Arg Thr Leu Thr Asp Glu Glu Ala Asn Glu Ala Arg Leu Gin Ala 



gca gag eta gca aag gag aaa ttc aac get gaa atg cgt ggc 282 



BGI-127CP 



-420- 



Ala Glu Leu Ala Lys Glu Lys Phe Asn Ala Glu Met Arg Gly 



taggttctat agg 



<210> 324 
<211> 94 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 324 

Pro Ser Gin Gin Met His Gin Asp lie Ala Leu Val Val Asp Glu Thr 
15 10 15 

He Pro Ala Glu Asp Val Arg Ala Val Val Lys Ala Gly Ala Gly Glu 



Leu He Glu Thr Val Glu Leu Phe His Val Phe Arg Ser Glu Gin Arg 
35 40 45 

Gly Glu Asn Lys Lys Ser Leu Ala Phe Ser Leu Arg Phe Arg Ala Ala 

50 55 60 

Gly Arg Thr Leu Thr Asp Glu Glu Ala Asn Glu Ala Arg Leu Gin Ala 



Ala Glu Leu Ala Lys Glu Lys Phe Asn Ala Glu Met Arg Gly 
85 90 



<210> 325 

<211> 1551 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1528) 

<223> RXN01938 

<400> 325 

acacaataag catgcatgag aggatactgt aaaagccttg cctcttaaat cgagggggca 60 

gggcagtcga agccaagttg agagggtata tttgtcacct atg ate aca cgt ctt 115 

Met He Thr Arg Leu 

1 5 

tec acg ctg ttt ttg cgc acc ctg cgc gaa gac cct gca gat gca gaa 163 

Ser Thr Leu Phe Leu Arg Thr Leu Arg Glu Asp Pro Ala Asp Ala Glu 
10 15 20 

gtt cca age cac aag ctg ctt gtc cgt gca gga tat ate cgc cga gtt 211 
Val Pro Ser His Lys Leu Leu Val Arg Ala Gly Tyr He Arg Arg Val 
25 30 35 

gee cca ggt ate tac tec tgg ttg cca ctg ggt ttg cgc gca gtg cgc 259 
Ala Pro Gly He Tyr Ser Trp Leu Pro Leu Gly Leu Arg Ala Val Arg 



aac att gaa get gtc gta cgc gag gaa atg gat gcg ate gga gga cag 



307 
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Asn lie Glu Ala Val Val Arg Glu Glu Met Asp Ala lie Gly Gly Gin 



gag ctg etc ttc cca aca etc ctg cca cgt gag cct tat gaa acc aca 
Glu Leu Leu Phe Pro Thr Leu Leu Pro Arg Glu Pro Tyr Glu Thr Thr 



cag cgt tgg aca gaa tac ggc gat teg ctg ttc cgt ctg aag gac cgc 403 

Gin Arg Trp Thr Glu Tyr Gly Asp Ser Leu Phe Arg Leu Lys Asp Arg 
90 95 100 

aag ggt gec gac tac ctg etc gga cca acc cac gag gaa atg ttc gec 451 

Lys Gly Ala Asp Tyr Leu Leu Gly Pro Thr His Glu Glu Met Phe Ala 
105 110 115 

gec acg gtg aag gat ctg tac aac tec tac aag gac ttc cca gtc acc 499 

Ala Thr Val Lys Asp Leu Tyr Asn Ser Tyr Lys Asp Phe Pro Val Thr 

120 125 130 

ttg tac cag ate cag acc aag tac cgc gat gag gaa cgc cca cgc gca 547 

Leu Tyr Gin lie Gin Thr Lys Tyr Arg Asp Glu Glu Arg Pro Arg Ala 
135 140 145 

ggc gtg etc cgc gga cgc gaa ttt gtg atg aag gat tct tac tec ttc 595 

Gly Val Leu Arg Gly Arg Glu Phe Val Met Lys Asp Ser Tyr Ser Phe 
150 155 160 165 

gac ate teg gat get ggt ttg gac gag tec tac gca aag cac cgc gca 643 

Asp lie Ser Asp Ala Gly Leu Asp Glu Ser Tyr Ala Lys His Arg Ala 
170 175 180 

gcg tat cag cgc ate ttt gac cgc ctt ggc ttg gaa tac gec ate tgc 691 

Ala Tyr Gin Arg lie Phe Asp Arg Leu Gly Leu Glu Tyr Ala lie Cys 
185 190 195 

cag gca acc tct ggt gee atg ggc gga tec get tec gag gaa ttc ctt 739 

Gin Ala Thr Ser Gly Ala Met Gly Gly Ser Ala Ser Glu Glu Phe Leu 

200 205 210 

gca gta tct gaa aac ggc gaa gat acc ttc gtg cgc tct acc tec ggc 787 

Ala Val Ser Glu Asn Gly Glu Asp Thr Phe Val Arg Ser Thr Ser Gly 
215 220 225 

aat tac gee gca aac gtg gaa get gtt gtt acc cag cca ggc gtt gag 835 

Asn Tyr Ala Ala Asn Val Glu Ala Val Val Thr Gin Pro Gly Val Glu 
230 235 240 245 

cgt gac ate gaa ggc ctg cca gaa cca gtc acc tac gaa act cct gtt 883 

Arg Asp lie Glu Gly Leu Pro Glu Pro Val Thr Tyr Glu Thr Pro Val 
250 255 260 

tct gaa acc ate gat get ttg gtt gat tgg get aac tec ate gac gtg 931 

Ser Glu Thr lie Asp Ala Leu Val Asp Trp Ala Asn Ser lie Asp Val 
265 270 275 

cag ate gag ggc cgc gag gtc acc gca gat gac acc etc aag tgc att 979 

Gin He Glu Gly Arg Glu Val Thr Ala Asp Asp Thr Leu Lys Cys He 

280 285 290 

gtg gtg aag gtc cgc gag cca ggt gee gaa gaa gca gaa etc act gga 1027 

Val Val Lys Val Arg Glu Pro Gly Ala Glu Glu Ala Glu Leu Thr Gly 
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295 300 305 

ate ttg ctt cca ggt gac cgc gaa gta gac atg aag cgc etc gag gca 1075 

lie Leu Leu Pro Gly Asp Arg Glu Val Asp Met Lys Arg Leu Glu Ala 

310 315 320 325 

tea ctt gag cca gca gaa gtt gaa etc gca gtg gaa tec gac ttt gee 1123 

Ser Leu Glu Pro Ala Glu Val Glu Leu Ala Val Glu Ser Asp Phe Ala 

330 335 340 

gac aac cca ttc ctg gtc aag ggc tac gtc gga cca gtt ggc ctg gee 1171 

Asp Asn Pro Phe Leu Val Lys Gly Tyr Val Gly Pro Val Gly Leu Ala 
345 350 355 

aag aac ggc gtg aag gtc ctt gec gat cct cgc gtt gtc ace ggt ace 1219 

Lys Asn Gly Val Lys Val Leu Ala Asp Pro Arg Val Val Thr Gly Thr 
360 365 370 

tec tgg ate ace ggc gec gat gaa aag gaa cgc cac gtc gta ggc etc 1267 

Ser Trp lie Thr Gly Ala Asp Glu Lys Glu Arg His Val Val Gly Leu 
375 380 385 



gtc gec gga cgc gat ttc acc cca gac 
Val Ala Gly Arg Asp Phe Thr Pro Asp 
390 395 

ate aag gaa ggc gac cca gcg cca gca 
lie Lys Glu Gly Asp Pro Ala Pro Ala 
410 

get cgc ggc ate gaa att ggc ata tct 
Ala Arg Gly lie Glu He Gly He Ser 
425 430 

ccg aag cct teg acg tec aaa tec tgg 
Pro Lys Pro Ser Thr Ser Lys Ser Trp 
440 445 

tec caa cca tgg get eta egg get egg 
Ser Gin Pro Trp Ala Leu Arg Ala Arg 
455 460 

cct ggc aga 
Pro Gly Arg 
470 



<210> 326 
<211> 476 
<212> PRT 
<213> Corynebacterium glutamicum 

<400> 326 

Met He Thr Arg Leu Ser Thr Leu Phe 
1 5 

Pro Ala Asp Ala Glu Val Pro Ser His 
20 25 

Tyr He Arg Arg Val Ala Pro Gly He 
35 40 



ggc ttc ate gaa get gca gaa 1315 

Gly Phe He Glu Ala Ala Glu 

400 405 

ggc gag ggc acc etc acc ctt 1363 

Gly Glu Gly Thr Leu Thr Leu 
415 420 

tec age teg gee gca agt aca 1411 

Ser Ser Ser Ala Ala Ser Thr 
435 

acg aaa acg gca age gcg cca 1459 

Thr Lys Thr Ala Ser Ala Pro 
450 

tgt cac ccg cct get cgc cgt 1507 

Cys His Pro Pro Ala Arg Arg 
465 



Leu Arg Thr Leu Arg Glu Asp 
10 15 

Lys Leu Leu Val Arg Ala Gly 
30 

Tyr Ser Trp Leu Pro Leu Gly 
45 



aca gcg cca cga tgacgctggc ctcaactggt ccg 1551 
Thr Ala Pro Arg 
475 
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Leu Arg Ala Val Arg Asn lie Glu Ala Val Val Arg Glu Glu Met Asp 



Ala lie Gly Gly Gin Glu Leu Leu Phe Pro Thr Leu Leu Pro Arg Glu 
65 70 75 80 

Pro Tyr Glu Thr Thr Gin Arg Trp Thr Glu Tyr Gly Asp Ser Leu Phe 
85 90 95 

Arg Leu Lys Asp Arg Lys Gly Ala Asp Tyr Leu Leu Gly Pro Thr His 
100 105 110 

Glu Glu Met Phe Ala Ala Thr Val Lys Asp Leu Tyr Asn Ser Tyr Lys 
115 120 125 

Asp Phe Pro Val Thr Leu Tyr Gin He Gin Thr Lys Tyr Arg Asp Glu 
130 135 140 

Glu Arg Pro Arg Ala Gly Val Leu Arg Gly Arg Glu Phe Val Met Lys 
145 150 155 160 

Asp Ser Tyr Ser Phe Asp He Ser Asp Ala Gly Leu Asp Glu Ser Tyr 
165 170 175 

Ala Lys His Arg Ala Ala Tyr Gin Arg He Phe Asp Arg Leu Gly Leu 
180 185 190 

Glu Tyr Ala He Cys Gin Ala Thr Ser Gly Ala Met Gly Gly Ser Ala 
195 200 205 

Ser Glu Glu Phe Leu Ala Val Ser Glu Asn Gly Glu Asp Thr Phe Val 
210 215 220 

Arg Ser Thr Ser Gly Asn Tyr Ala Ala Asn Val Glu Ala Val Val Thr 
225 230 235 240 

Gin Pro Gly Val Glu Arg Asp He Glu Gly Leu Pro Glu Pro Val Thr 
245 250 255 

Tyr Glu Thr Pro Val Ser Glu Thr He Asp Ala Leu Val Asp Trp Ala 
260 265 270 

Asn Ser He Asp Val Gin He Glu Gly Arg Glu Val Thr Ala Asp Asp 
275 280 285 

Thr Leu Lys Cys lie Val Val Lys Val Arg Glu Pro Gly Ala Glu Glu 
290 295 300 

Ala Glu Leu Thr Gly He Leu Leu Pro Gly Asp Arg Glu Val Asp Met 
305 310 315 320 

Lys Arg Leu Glu Ala Ser Leu Glu Pro Ala Glu Val Glu Leu Ala Val 
325 330 335 

Glu Ser Asp Phe Ala Asp Asn Pro Phe Leu Val Lys Gly Tyr Val Gly 
340 345 350 



Pro Val Gly Leu Ala Lys Asn Gly Val Lys Val Leu Ala Asp Pro Arg 
355 360 365 
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Val Val Thr Gly Thr Ser Trp lie 
370 375 

His Val Val Gly Leu Val Ala Gly 
385 390 

lie Glu Ala Ala Glu lie Lys Glu 
405 

Gly Thr Leu Thr Leu Ala Arg Gly 

420 

Ser Ala Ala Ser Thr Pro Lys Pro 
435 440 

Thr Ala Ser Ala Pro Ser Gin Pro 
450 455 

Pro Pro Ala Arg Arg Pro Gly Arg 
465 470 



Thr Gly Ala Asp Glu Lys Glu Arg 
380 



Arg Asp Phe Thr Pro Asp Gly Phe 
395 400 

Gly Asp Pro Ala Pro Ala Gly Glu 
410 415 



He Glu He Gly He Ser Ser Ser 
425 430 



Ser Thr Ser Lys Ser Trp Thr Lys 
445 



Trp Ala Leu Arg Ala Arg Cys His 
460 



Thr Ala Pro Arg 
475 



<210> 327 

<211> 1031 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (94 ) . . (1008) 

<223> FRXA01938 

<400> 327 

ccgcgatgag gaacgcccac gcgcaggcgt gctccgcggg acgcgaattt gtgatgaagg 60 

attcttactc cttcgacatc tcgggatgct ggtttg gac gag tec tac gca aag 114 

Leu Asp Glu Ser Tyr Ala Lys 
1 5 

cac cgc gca gcg tat cag cgc ate ttt gac cgc ctt ggc ttg gaa tac 162 

His Arg Ala Ala Tyr Gin Arg He Phe Asp Arg Leu Gly Leu Glu Tyr 
10 15 20 

gec ate tgc cag gca acc tct ggt gec atg ggc gga tec get tec gag 210 
Ala He Cys Gin Ala Thr Ser Gly Ala Met Gly Gly Ser Ala Ser Glu 
25 30 35 

gaa ttc ctt gca gta tct gaa aac ggc gaa gat acc ttc gtg cgc tct 258 
Glu Phe Leu Ala Val Ser Glu Asn Gly Glu Asp Thr Phe Val Arg Ser 
40 45 50 55 

acc tec ggc aat tac gec gca aac gtg gaa get gtt gtt acc cag cca 306 
Thr Ser Gly Asn Tyr Ala Ala Asn Val Glu Ala Val Val Thr Gin Pro 



ggc gtt gag cgt gac ate gaa ggc ctg cca gaa cca gtc acc tac gaa 
Gly Val Glu Arg Asp He Glu Gly Leu Pro Glu Pro Val Thr Tyr Glu 



act cct gtt tct gaa acc ate gat get ttg gtt gat tgg get aac tec 
Thr Pro Val Ser Glu Thr He Asp Ala Leu Val Asp Trp Ala Asn Ser 



402 
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atc gac gtg cag ate gag ggc cgc gag gtc acc gca gat gac acc etc 450 
He Asp Val Gin He Glu Gly Arg Glu Val Thr Ala Asp Asp Thr Leu 
105 110 115 

aag tgc att gtg gtg aag gtc cgc gag cca ggt gec gaa gaa gca gaa 4 98 
Lys Cys He Val Val Lys Val Arg Glu Pro Gly Ala Glu Glu Ala Glu 
120 125 130 135 

etc act gga ate ttg ctt cca ggt gac cgc gaa gta gac atg aag cgc 54 6 
Leu Thr Gly He Leu Leu Pro Gly Asp Arg Glu Val Asp Met Lys Arg 
140 145 150 

etc gag gca tea ctt gag cca gca gaa gtt gaa etc gca gtg gaa tec 594 
Leu Glu Ala Ser Leu Glu Pro Ala Glu Val Glu Leu Ala Val Glu Ser 
155 160 165 

gac ttt gee gac aac cca ttc ctg gtc aag ggc tac gtc gga cca gtt 642 
Asp Phe Ala Asp Asn Pro Phe Leu Val Lys Gly Tyr Val Gly Pro Val 
170 175 180 

ggc ctg gee aag aac ggc gtg aag gtc ctt gee gat cct cgc gtt gtc 690 
Gly Leu Ala Lys Asn Gly Val Lys Val Leu Ala Asp Pro Arg Val Val 
185 190 195 

acc ggt acc tec tgg ate acc ggc gee gat gaa aag gaa cgc cac gtc 738 
Thr Gly Thr Ser Trp He Thr Gly Ala Asp Glu Lys Glu Arg His Val 
200 205 210 215 

gta ggc ere gtc gec gga cgc gat ttc acc cca gac ggc ttc ate gaa 786 
Val Gly Leu Val Ala Gly Arg Asp Phe Thr Pro Asp Gly Phe lie Glu 
220 225 230 

get gca gaa ate aag gaa ggc gac cca gcg cca gca ggc gag ggc acc 834 
Ala Ala Glu lie Lys Glu Gly Asp Pro Ala Pro Ala Gly Glu Gly Thr 
235 240 245 

etc acc ctt get cgc ggc ate gaa att ggc ata tct tec age teg gec 882 
Leu Thr Leu Ala Arg Gly He Glu He Gly He Ser Ser Ser Ser Ala 
250 255 260 

gca agt aca ccg aag cct teg acg tec aaa tec tgg acg aaa acg gca 930 
Ala Ser Thr Pro Lys Pro Ser Thr Ser Lys Ser Trp Thr Lys Thr Ala 
265 270 275 

age gcg cca tec caa cca tgg get eta egg get egg tgt cac ccg cct 978 
Ser Ala Pro Ser Gin Pro Trp Ala Leu Arg Ala Arg Cys His Pro Pro 
280 285 290 295 

get cgc cgt cct ggc aga aca gcg cca cga tgacgctggc ctcaactggt 1028 
Ala Arg Arg Pro Gly Arg Thr Ala Pro Arg 
300 305 



<210> 328 
<211> 305 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 328 

Leu Asp Glu Ser Tyr Ala Lys His Arg Ala Ala Tyr Gin Arg He Phe 
1 5 10 15 

Asp Arg Leu Gly Leu Glu Tyr Ala He Cys Gin Ala Thr Ser Gly Ala 
20 25 30 

Met Gly Gly Ser Ala Ser Glu Glu Phe Leu Ala Val Ser Glu Asn Gly 
35 40 45 

Glu Asp Thr Phe Val Arg Ser Thr Ser Gly Asn Tyr Ala Ala Asn Val 
50 55 60 

Glu Ala Val Val Thr Gin Pro Gly Val Glu Arg Asp He Glu Gly Leu 
65 70 75 80 

Pro Glu Pro Val Thr Tyr Glu Thr Pro Val Ser Glu Thr He Asp Ala 
85 90 95 

Leu Val Asp Trp Ala Asn Ser He Asp Val Gin He Glu Gly Arg Glu 
100 105 110 

Val Thr Ala Asp Asp Thr Leu Lys Cys He Val Val Lys Val Arg Glu 
H5 120 125 

Pro Gly Ala Glu Glu Ala Glu Leu Thr Gly He Leu Leu Pro Gly Asp 
130 135 140 

Arg Glu Val Asp Met Lys Arg Leu Glu Ala Ser Leu Glu Pro Ala Glu 
145 150 155 160 

Val Glu Leu Ala Val Glu Ser Asp Phe Ala Asp Asn Pro Phe Leu Val 
165 170 175 

Lys Gly Tyr Val Gly Pro Val Gly Leu Ala Lys Asn Gly Val Lys Val 
180 185 190 

Leu Ala Asp Pro Arg Val Val Thr Gly Thr Ser Trp He Thr Gly Ala 
193 200 205 

Asp Glu Lys Glu Arg His Val Val Gly Leu Val Ala Gly Arg Asp Phe 
210 215 220 

Thr Pro Asp Gly Phe He Glu Ala Ala Glu He Lys Glu Gly Asp Pro 
225 230 235 240 

Ala Pro Ala Gly Glu Gly Thr Leu Thr Leu Ala Arg Gly lie Glu He 
245 250 255 

Gly He Ser Ser Ser Ser Ala Ala Ser Thr Pro Lys Pro Ser Thr Ser 
260 265 270 

Lys Ser Trp Thr Lys Thr Ala Ser Ala Pro Ser Gin Pro Trp Ala Leu 
275 280 285 

Arg Ala Arg Cys His Pro Pro Ala Arg Arg Pro Gly Arg Thr Ala Pro 
290 295 300 

Arg 
305 
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<210> 329 
<211> 1389 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1366) 
<223> RXA02692 

<400> 329 

gtgactgaag cgggacagga gcgcctagta aaaagcaagg ctggaaaaca gataagccct 60 

aagtgcccac atgtctaccg atcacggtag attgttcttt atg ate gat ctg aaa 115 

Met lie Asp L*eu Lys 

1 5 

ttc etc cgt gat aac ccg gac gtt gtt cgt gee tec cag ate act cgc 163 
Phe Leu Arg Asp Asn Pro Asp Val Val Arg Ala Ser Gin He Thr Arg 
10 15 20 

ggc gaa gac ccc gcg ctt gtg gac gaa ctg att agt get gat gaa tct 211 
Gly Glu Asp Pro Ala Leu Val Asp Glu Leu He Ser Ala Asp Glu Ser 
25 30 35 

cgt cgc gaa gca ate aag get gee gac gat ttg cgc get gag cag aag 259 
Arg Arg Glu Ala He Lys Ala Ala Asp Asp Leu Arg Ala Glu Gin Lys 
40 45 50 

get ttt gga aag aag ate gga cag gec tct ccg gag gac cgc cct gca 307 
Ala Phe Gly Lys Lys He Gly Gin Ala Ser Pro Glu Asp Arg Pro Ala 
55 60 65 

ctt ctg gag ggt tec aac gaa etc aaa gee aag gtg aag gat get gag 355 
Leu Leu Glu Gly Ser Asn Glu Leu Lys Ala Lys Val Lys Asp Ala Glu 
70 75 80 85 

get gca cag gaa get get gag gcg aaa gtc aat gag ctg cag atg aag 403 
Ala Ala Gin Glu Ala Ala Glu Ala Lys Val Asn Glu Leu Gin Met Lys 
90 95 100 

etc tec aac gtg gtt tec ggc gcg cct get ggt ggc gaa gat gat ttc 451 
Leu Ser Asn Val Val Ser Gly Ala Pro Ala Gly Gly Glu Asp Asp Phe 
105 110 115 

gtc gtc ctg gag acc ate ggc gag cct cgc act ttt gat ttc gag cca 4 99 
Val Val Leu Glu Thr He Gly Glu Pro Arg Thr Phe Asp Phe Glu Pro 
!20 125 130 

aag gat cac ctg gag etc ggt gaa tec etc gga ctt ate gat atg aag 547 
Lys Asp His Leu Glu Leu Gly Glu Ser Leu Gly Leu He Asp Met Lys 
135 140 145 

cgc ggc acc aag gtt tec ggt gca cgt ttc tac tac etc acc ggt gac 595 
Arg Gly Thr Lys Val Ser Gly Ala Arg Phe Tyr Tyr Leu Thr Gly Asp 
150 155 160 165 

ggc gca atg ctg cag ttg ggc atg etc atg ttg get get cag aag gcg 643 
Gly Ala Met Leu Gin Leu Gly Met Leu Met Leu Ala Ala Gin Lys Ala 
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cgc gaa get gga ttt age atg atg ate cct cca gtt ttg gtg cgc cct 691 
Arg Glu Ala Gly Phe Ser Met Met lie Pro Pro Val Leu Val Arg Pro 
185 190 195 

gaa ate atg gcg ggc act gga ttc ttg ggt gat cac tec gag gag ate 739 
Glu lie Met Ala Gly Thr Gly Phe Leu Gly Asp His Ser Glu Glu He 
200 205 210 

tac tac etc gaa cgc gat gac atg tac ttg gtg ggt acc tct gag gtg 787 
Tyr Tyr Leu Glu Arg Asp Asp Met Tyr Leu Val Gly Thr Ser Glu Val 
215 220 225 

get ctt gcg ggt tac cac aag gac gaa ate att gat etc aac gaa ggc 835 
Ala Leu Ala Gly Tyr His Lys Asp Glu He He Asp Leu Asn Glu Gly 
230 235 240 245 

cca gtg aag tac gec ggt tgg age tec tgc ttc cgc cgt gag get ggt 883 
Pro Val Lys Tyr Ala Gly Trp Ser Ser Cys Phe Arg Arg Glu Ala Gly 
250 255 260 

tec tac ggc aag gac acc cga ggc att ttg cgt gtg cac cag ttc gac 931 
Ser Tyr Gly Lys Asp Thr Arg Gly He Leu Arg Val His Gin Phe Asp 
265 270 275 

aag gtt gag atg ttt gtc tac tgc aag cct gaa gat get gaa gat gta 979 
Lys Val Glu Met Phe Val Tyr Cys Lys Pro Glu Asp Ala Glu Asp Val 
280 285 290 

cac cag cag ctg etc ggc atg gaa aag gaa atg etc gca gec ate gag 1027 
His Gin Gin Leu Leu Gly Met Glu Lys Glu Met Leu Ala Ala lie Glu 
295 300 305 

gtt cct tac cgc gtc ate gac gtt gec ggt gga gac ttg ggt gca tct 1075 
Val Pro Tyr Arg Val He Asp Val Ala Gly Gly Asp Leu Gly Ala Ser 
310 315 320 325 

get gee cgc aag ttc gac acc gag gca tgg gtg cca acc cag gac acc 1123 
Ala Ala Arg Lys Phe Asp Thr Glu Ala Trp Val Pro Thr Gin Asp Thr 
330 335 340 

tac cgt gaa etc acc teg acc tct aac tgc acc act ttc cag get cgt 1171 
Tyr Arg Glu Leu Thr Ser Thr Ser Asn Cys Thr Thr Phe Gin Ala Arg 
345 350 355 

cgc ctg cag act cgt tac cgc gat gaa aac ggc aag cca cag ate gec 1219 
Arg Leu Gin Thr Arg Tyr Arg Asp Glu Asn Gly Lys Pro Gin He Ala 
360 365 370 

gca acc ctg aac ggt acg ttg get acc act cgt tgg ctt gtc gcg ate 1267 
Ala Thr Leu Asn Gly Thr Leu Ala Thr Thr Arg Trp Leu Val Ala He 
375 380 385 

ctg gag aac aac cag cag gec gat ggc tct gtt gtt gtt cct gag gcg 1315 
Leu Glu Asn Asn Gin Gin Ala Asp Gly Ser Val Val Val Pro Glu Ala 
390 395 400 405 

ctt cgt cca ttc gtg ggc aaa gac gtg etc aag cca gtg aaa caa gec 1363 
Leu Arg Pro Phe Val Gly Lys Asp Val Leu Lys Pro Val Lys Gin Ala 
410 415 420 
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ggt taattaagcg gaaagctcgt ggt 
Gly 



<210> 330 
<211> 422 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 330 

Met He Asp Leu Lys Phe Leu Arg Asp Asn Pro Asp Val Val Arg Ala 
1 5 10 15 

Ser Gin He Thr Arg Gly Glu Asp Pro Ala Leu Val Asp Glu Leu He 
20 25 30 

Ser Ala Asp Glu Ser Arg Arg Glu Ala He Lys Ala Ala Asp Asp Leu 
35 40 45 

Arg Ala Glu Gin Lys Ala Phe Gly Lys Lys He Gly Gin Ala Ser Pro 
50 55 60 

Glu Asp Arg Pro Ala Leu Leu Glu Gly Ser Asn Glu Leu Lys Ala Lys 
65 70 75 80 

Val Lys Asp Ala Glu Ala Ala Gin Glu Ala Ala Glu Ala Lys Val Asn 
85 90 95 

Glu Leu Gin Met Lys Leu Ser Asn Val Val Ser Gly Ala Pro Ala Gly 
100 105 110 

Gly Glu Asp Asp Phe Val Val Leu Glu Thr He Gly Glu Pro Arg Thr 
115 120 125 

Phe Asp Phe Glu Pro Lys Asp His Leu Glu Leu Gly Glu Ser Leu Gly 
130 135 140 

Leu He Asp Met Lys Arg Gly Thr Lys Val Ser Gly Ala Arg Phe Tyr 
145 150 155 160 

Tyr Leu Thr Gly Asp Gly Ala Met Leu Gin Leu Gly Met Leu Met Leu 
165 170 175 

Ala Ala Gin Lys Ala Arg Glu Ala Gly Phe Ser Met Met He Pro Pro 
180 185 190 

Val Leu Val Arg Pro Glu He Met Ala Gly Thr Gly Phe Leu Gly Asp 
195 200 205 

His Ser Glu Glu He Tyr Tyr Leu Glu Arg Asp Asp Met Tyr Leu Val 
210 215 220 

Gly Thr Ser Glu Val Ala Leu Ala Gly Tyr His Lys Asp Glu He He 
225 230 235 240 

Asp Leu Asn Glu Gly Pro Val Lys Tyr Ala Gly Trp Ser Ser Cys Phe 
245 250 255 

Arg Arg Glu Ala Gly Ser Tyr Gly Lys Asp Thr Arg Gly He Leu Arg 
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260 265 270 

Val His Gin Phe Asp Lys Val Glu Met Phe Val Tyr Cys Lys Pro Glu 
275 280 285 

Asp Ala Glu Asp Val His Gin Gin Leu Leu Gly Met Glu Lys Glu Met 
290 295 300 

Leu Ala Ala He Glu Val Pro Tyr Arg Val He Asp Val Ala Gly Gly 
305 310 315 320 

Asp Leu Gly Ala Ser Ala Ala Arg Lys Phe Asp Thr Glu Ala Trp Val 
325 330 335 

Pro Thr Gin Asp Thr Tyr Arg Glu Leu Thr Ser Thr Ser Asn Cys Thr 
340 345 350 

Thr Phe Gin Ala Arg Arg Leu Gin Thr Arg Tyr Arg Asp Glu Asn Gly 
355 360 365 

Lys Pro Gin He Ala Ala Thr Leu Asn Gly Thr Leu Ala Thr Thr Arg 
370 375 380 

Trp Leu Val Ala He Leu Glu Asn Asn Gin Gin Ala Asp Gly Ser Val 
385 390 395 400 

Val Val Pro Glu Ala Leu Arg Pro Phe Val Gly Lys Asp Val Leu Lys 
405 410 415 

Pro Val Lys Gin Ala Gly 
420 



<210> 331 
<211> 1383 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1360) 
<223> RXA02167 

<400> 331 

ggcctatcgc attgacgacg gaattccggt gcttctcatc gacgaagcca ccgagtggac 60 

ccccaacaac tagaagtaca tcaaggacat ttttaacacc atg aac ate att gac 115 

Met Asn He He Asp 
1 5 

gaa etc tec tgg cgc gga etc ate aac cag tec acc gac ctt gag gee 163 
Glu Leu Ser Trp Arg Gly Leu He Asn Gin Ser Thr Asp Leu Glu Ala 
1° 15 20 

ctt cgc gag gaa get tea acc ccc ate acc ttg tac tgc gga ttc gac 211 
Leu Arg Glu Glu Ala Ser Thr Pro He Thr Leu Tyr Cys Gly Phe Asp 
25 30 35 

cca acc ggt cca tec etc cac gca gga cac etc gtt cca ctg etc atg 259 
Pro Thr Gly Pro Ser Leu His Ala Gly His Leu Val Pro Leu Leu Met 
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ctg cgc cgt ttc cag caa gca gga cac aac cca ate gtg etc gca ggt 
Leu Arg Arg Phe Gin Gin Ala Gly His Asn Pro He Val Leu Ala Gly 
55 60 65 

ggc gca acc ggc atg ate ggc gac ccc cgc gat gtc ggc gag cgc acc 
Gly Ala Thr Gly Met He Gly Asp Pro Arg Asp Val Gly Glu Arg Thr 
70 75 80 85 

atg aac tec gca gac acc gtc tct gat tgg gca gaa cgc ate tec ggt 
Met Asn Ser Ala Asp Thr Val Ser Asp Trp Ala Glu Arg He Ser Gly 
90 95 100 

cag etc age cgc ttc gtt gat ttc gac ggc gag cac gca gec cgt ctg 
Gin Leu Ser Arg Phe Val Asp Phe Asp Gly Glu His Ala Ala Arg Leu 
105 HO 115 

gtc aac aac gee gag tgg acc aac gaa atg tec gta gtg acc ttc etc 
Val Asn Asn Ala Glu Trp Thr Asn Glu Met Ser Val Val Thr Phe Leu 
120 125 130 

cgt gat gta gga aag cac ttc tec etc aac acc atg etc gec cgc gac 
Arg Asp Val Gly Lys His Phe Ser Leu Asn Thr Met Leu Ala Arg Asp 
135 140 145 

acc gtc aag cgt cgc etc gag tec gac ggc att tec tac acc gag ttc 
Thr Val Lys Arg Arg Leu Glu Ser Asp Gly He Ser Tyr Thr Glu Phe 
150 155 160 165 

tec tac atg ctg eta cag gee aac gac tac gtt gaa ctg aac aag cgc 
Ser Tyr Met Leu Leu Gin Ala Asn Asp Tyr Val Glu Leu Asn Lys Arg 
170 175 180 

ttc ggc tgc acc ctg cag gta ggt ggc ggt gac cag tgg ggc aac ate 
Phe Gly Cys Thr Leu Gin Val Gly Gly Gly Asp Gin Trp Gly Asn He 
185 190 195 

gtt tct ggc gtt gac etc aac cgt cgc gtc aac ggc acc tct gtc cac 
Val Ser Gly Val Asp Leu Asn Arg Arg Val Asn Gly Thr Ser Val His 
200 205 210 

gca gtg acc gta cct ttg gtt acc gat tec gac ggc aag aag ttc ggc 
Ala Val Thr Val Pro Leu Val Thr Asp Ser Asp Gly Lys Lys Phe Gly 
215 220 225 

aag tec acc ggc ggc gga age etc tgg ttg gat ccg gaa atg acc age 
Lys Ser Thr Gly Gly Gly Ser Leu Trp Leu Asp Pro Glu Met Thr Ser 
230 235 240 245 

cca tac get tgg tac cag tac ttc ate aac gca tec gac get gac gtg 
Pro Tyr Ala Trp Tyr Gin Tyr Phe He Asn Ala Ser Asp Ala Asp Val 
250 255 260 

ate cgt tac etc cgc tgg ttc acc ttc etc acc cag gaa gaa ctt get 
He Arg Tyr Leu Arg Trp Phe Thr Phe Leu Thr Gin Glu Glu Leu Ala 
265 270 275 

gag ttg gaa gtt gaa gtt gca gag cgc cca ttc aag cgc gaa gca cag 
Glu Leu Glu Val Glu Val Ala Glu Arg Pro Phe Lys Arg Glu Ala Gin 
280 285 290 
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cgt cgt ctt gca cgc gaa atg acc aac ttg gtt cac gga acc gaa gca 1027 
Arg Arg Leu Ala Arg Glu Met Thr Asn Leu Val His Gly Thr Glu Ala 
295 300 305 



acc gaa gca gtc gag ctt get get 

Thr Glu Ala Val Glu Leu Ala Ala 

310 315 

etc cgc gac eta gac gaa aaa act 

Leu Arg Asp Leu Asp Glu Lys Thr 
330 



caa gca ctg ttc ggc cgc gca gaa 1075 
Gin Ala Leu Phe Gly Arg Ala Glu 
320 325 

etc get gca tec gtt tct gaa act 1123 
Leu Ala Ala Ser Val Ser Glu Thr 
335 340 



gca gtt gca gaa ate aag gca ggg gag cca cgc acc ate ata gat ctg 1171 
Ala Val Ala Glu He Lys Ala Gly Glu Pro Arg Thr He He Asp Leu 
345 350 355 

etc gtg gee age gga ctt get gat tec aag ggc gca gca aag cgt gca 1219 
Leu Val Ala Ser Gly Leu Ala Asp Ser Lys Gly Ala Ala Lys Arg Ala 
360 365 370 

gtc aag gaa ggc ggt gcg tac gta aac aac gaa cgc ate gaa teg gat 1267 
Val Lys Glu Gly Gly Ala Tyr Val Asn Asn Glu Arg He Glu Ser Asp 
375 380 385 



gat tgg gag cct ttc get gaa gat ctt 
Asp Trp Glu Pro Phe Ala Glu Asp Leu 
390 395 

ctg cgc cgt ggc aag aag aac ttc gca 
Leu Arg Arg Gly Lys Lys Asn Phe Ala 
410 

taataatege tgaaatgatt gcg 



ctt cac ggt tea tgg eta gta 1315 
Leu His Gly Ser Trp Leu Val 
400 405 

gga gtt cag ate etc ggc 1360 
Gly Val Gin He Leu Gly 
415 420 

1383 



<210> 332 

<211> 420 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 332 

Met Asn He He Asp Glu Leu Ser Trp Arg Gly Leu He Asn Gin Ser 
1 5 10 15 

Thr Asp Leu Glu Ala Leu Arg Glu Glu Ala Ser Thr Pro lie Thr Leu 
20 25 30 

Tyr Cys Gly Phe Asp Pro Thr Gly Pro Ser Leu His Ala Gly His Leu 
35 40 45 

Val Pro Leu Leu Met Leu Arg Arg Phe Gin Gin Ala Gly His Asn Pro 
50 55 60 

He Val Leu Ala Gly Gly Ala Thr Gly Met He Gly Asp Pro Arg Asp 
65 70 75 80 

Val Gly Glu Arg Thr Met Asn Ser Ala Asp Thr Val Ser Asp Trp Ala 
85 90 95 

Glu Arg He Ser Gly Gin Leu Ser Arg Phe Val Asp Phe Asp Gly Glu 
100 105 110 
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His Ala Ala Arg Leu Val Asn Asn Ala Glu Trp Thr Asn Glu Met Ser 
115 120 125 

Val Val Thr Phe Leu Arg Asp Val Gly Lys His Phe Ser Leu Asn Thr 
130 135 140 

Met Leu Ala Arg Asp Thr Val Lys Arg Arg Leu Glu Ser Asp Gly lie 
145 150 155 160 

Ser Tyr Thr Glu Phe Ser Tyr Met Leu Leu Gin Ala Asn Asp Tyr Val 
165 170 175 

Glu Leu Asn Lys Arg Phe Gly Cys Thr Leu Gin Val Gly Gly Gly Asp 
180 185 190 

Gin Trp Gly Asn lie Val Ser Gly Val Asp Leu Asn Arg Arg Val Asn 
195 200 205 

Gly Thr Ser Val His Ala Val Thr Val Pro Leu Val Thr Asp Ser Asp 
210 215 220 

Gly Lys Lys Phe Gly Lys Ser Thr Gly Gly Gly Ser Leu Trp Leu Asp 
225 230 235 240 

Pro Glu Met Thr Ser Pro Tyr Ala Trp Tyr Gin Tyr Phe He Asn Ala 
245 250 255 

Ser Asp Ala Asp Val He Arg Tyr Leu Arg Trp Phe Thr Phe Leu Thr 
260 265 270 

Gin Glu Glu Leu Ala Glu Leu Glu Val Glu Val Ala Glu Arg Pro Phe 
275 280 285 

Lys Arg Glu Ala Gin Arg Arg Leu Ala Arg Glu Met Thr Asn Leu Val 
290 295 300 

His Gly Thr Glu Ala Thr Glu Ala Val Glu Leu Ala Ala Gin Ala Leu 
305 310 315 320 

Phe Gly Arg Ala Glu Leu Arg Asp Leu Asp Glu Lys Thr Leu Ala Ala 
325 330 335 

Ser Val Ser Glu Thr Ala Val Ala Glu He Lys Ala Gly Glu Pro Arg 
340 345 350 

Thr He He Asp Leu Leu Val Ala Ser Gly Leu Ala Asp Ser Lys Gly 
355 360 365 

Ala Ala Lys Arg Ala Val Lys Glu Gly Gly Ala Tyr Val Asn Asn Glu 
370 375 380 

Arg He Glu Ser Asp Asp Trp Glu Pro Phe Ala Glu Asp Leu Leu His 
385 390 395 400 

Gly Ser Trp Leu Val Leu Arg Arg Gly Lys Lys Asn Phe Ala Gly Val 
405 410 415 

Gin He Leu Gly 
420 
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<210> 333 
<211> 1994 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1971) 

<223> RXA02509 



<400> 333 

gat ctg ccc aac aag ggt cca gag get ate gtt tgt gca aaa gac get 
Asp Leu Pro Asn Lys Gly Pro Glu Ala He Val Cys Ala Lys Asp Ala 



gaa ggc caa eta aag gat ctt tea cac gtc cca gaa acc act get acg 96 

Glu Gly Gin Leu Lys Asp Leu Ser His Val Pro Glu Thr Thr Ala Thr 

20 25 30 

ttc acc get gta cct gca aat act gat gac ggc cgc gca gta ate cgc 144 

Phe Thr Ala Val Pro Ala Asn Thr Asp Asp Gly Arg Ala Val He Arg 

35 40 45 

cac teg tgc get cac gtg ctg gca cag get gtc cag gca gaa ttc cca 192 

His Ser Cys Ala His Val Leu Ala Gin Ala Val Gin Ala Glu Phe Pro 



gga acc aag ttg ggc ate ggc cca gec att gaa aat ggt ttc tac tac 240 
Gly Thr Lys Leu Gly He Gly Pro Ala He Glu Asn Gly Phe Tyr Tyr 
65 70 75 80 

gac ttc gat gcg get gag cct ttc act ccg gaa gat etc aag acc att 288 
Asp Phe Asp Ala Ala Glu Pro Phe Thr Pro Glu Asp Leu Lys Thr lie 
85 90 95 

gaa aag egg atg aag aag ate ate aag acc ggc cag aag ttt gag cgc 336 
Glu Lys Arg Met Lys Lys He He Lys Thr Gly Gin Lys Phe Glu Arg 
100 105 110 

cgc gtc tat gaa tec get gaa get gca gcg gaa gag ttg aag aac gag 384 
Arg Val Tyr Glu Ser Ala Glu Ala Ala Ala Glu Glu Leu Lys Asn Glu 
115 120 125 

cct tac aag ctg gaa ctt ate cag gac aag ggc aac gtt gat ccc aac 432 
Pro Tyr Lys Leu Glu Leu He Gin Asp Lys Gly Asn Val Asp Pro Asn 
130 135 140 

tct gat gaa gee acc gaa gtg ggc gca ggc gaa ctg acc gcg tat gac 480 
Ser Asp Glu Ala Thr Glu Val Gly Ala Gly Glu Leu Thr Ala Tyr Asp 
145 150 155 160 

aac gtc aac cct cgc acc agt gag gtg gag tgg tct gat ctt tgc cgt 528 
Asn Val Asn Pro Arg Thr Ser Glu Val Glu Trp Ser Asp Leu Cys Arg 
165 170 175 

gga cca cac ate cca acc acc cgc tac att cca gca ttc gca ttg acc 576 
Gly Pro His He Pro Thr Thr Arg Tyr He Pro Ala Phe Ala Leu Thr 
180 185 190 



cga tea tec get get tat tgg cgt ggc gat cag gat aat get ggc ctg 624 
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Arg Ser Ser Ala Ala Tyr Trp Arg Gly Asp Gin Asp Asn Ala Gly Leu 
195 200 205 

cag cgc ate tac ggt acc gcg tgg gag gat aag gaa tec etc gat get 672 
Gin Arg He Tyr Gly Thr Ala Trp Glu Asp Lys Glu Ser Leu Asp Ala 
210 215 220 

tac cag acc atg etc get gag gca gaa aag cgc gat cac cgc cgt eta 720 
Tyr Gin Thr Met Leu Ala Glu Ala Glu Lys Arg Asp His Arg Arg Leu 
225 230 235 240 

ggc act gaa ctt gat ttg ttc tec ttc cca gat gat ctg ggc tct ggt 768 
Gly Thr Glu Leu Asp Leu Phe Ser Phe Pro Asp Asp Leu Gly Ser Gly 
245 250 255 

ctg cca gta ttc cat ccc aac ggt ggc ate gtg cgc aat gag atg gaa 816 
Leu Pro Val Phe His Pro Asn Gly Gly He Val Arg Asn Glu Met Glu 
260 265 270 

gat cac tec cgt cgc cgc cac ate gca gcg ggc tac tec ttt gtg aac 864 
Asp His Ser Arg Arg Arg His He Ala Ala Gly Tyr Ser Phe Val Asn 
275 280 285 

acc ccg cac ate acc aag cag gat etc ttt gag cgt tec ggt cac ctt 912 
Thr Pro His He Thr Lys Gin Asp Leu Phe Glu Arg Ser Gly His Leu 
290 295 300 

ggt ttc tac aag gat ggc atg ttc cct cca atg cag gtg gat gcg gag 960 
Gly Phe Tyr Lys Asp Gly Met Phe Pro Pro Met Gin Val Asp Ala Glu 
305 310 315 320 

ttc gac gaa gac ggc aat gtg acc aag ccg ggc caa gag tac tac etc 1008 
Phe Asp Glu Asp Gly Asn Val Thr Lys Pro Gly Gin Glu Tyr Tyr Leu 
325 330 335 

aag ccc atg aac tgc cca atg cac aac etc ate ttc gat tct cgt gga 1056 
Lys Pro Met Asn Cys Pro Met His Asn Leu He Phe Asp Ser Arg Gly 
340 345 350 

cgt tct tac cgt gag ctt cca ctg cgt ctt ttt gag ttc ggc aac gtc 1104 
Arg Ser Tyr Arg Glu Leu Pro Leu Arg Leu Phe Glu Phe Gly Asn Val 
355 360 365 

tac cgc tac gaa aag tec ggt gtg ate cac ggc ctg acc cgt gee cgt 1152 
Tyr Arg Tyr Glu Lys Ser Gly Val He His Gly Leu Thr Arg Ala Arg 
370 375 380 

ggc ttc acc cag gac gat get cac ate tac tgc acc gag gat cag ctg 1200 
Gly Phe Thr Gin Asp Asp Ala His He Tyr Cys Thr Glu Asp Gin Leu 
385 390 395 400 

gaa gca gag etc acc tct gtg ctg gac ttc ate ctg teg ctg ctg cgc 1248 
Glu Ala Glu Leu Thr Ser Val Leu Asp Phe He Leu Ser Leu Leu Arg 
405 410 415 

gat tac ggt ttg gat gat ttc tac ctg gag etc tec acc cgc gat cct 1296 
Asp Tyr Gly Leu Asp Asp Phe Tyr Leu Glu Leu Ser Thr Arg Asp Pro 
420 425 430 

aag aag tea gtc ggt tct gat gag ate tgg gag cgt tec act gaa ate 1344 
Lys Lys Ser Val Gly Ser Asp Glu lie Trp Glu Arg Ser Thr Glu lie 
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ttg aac cgt gtg gcc acc aat tct ggc ctg gaa ctt gtt cca gac cca 1392 
Leu Asn Arg Val Ala Thr Asn Ser Gly Leu Glu Leu Val Pro Asp Pro 
450 455 460 

gaa ggt gcc gca ttc tac ggc cct aag att tct gtt cag gca cgc gac 1440 
Glu Gly Ala Ala Phe Tyr Gly Pro Lys He Ser Val Gin Ala Arg Asp 
465 470 475 480 

gcg att ggc cgt acc tgg cag atg tec acc gtg cag ctg gac ttc aac 1488 
Ala He Gly Arg Thr Trp Gin Met Ser Thr Val Gin Leu Asp Phe Asn 
485 490 495 

atg cct gag cgc ttc aac ttg gaa tac acc tea tct gat ggt tec aag 1536 
Met Pro Glu Arg Phe Asn Leu Glu Tyr Thr Ser Ser Asp Gly Ser Lys 
500 505 " 510 

cag cag ccc ate atg ate cac cgc gca ctg ttt ggt tec ate gag cgc 1584 
Gin Gin Pro He Met He His Arg Ala Leu Phe Gly Ser He Glu Arg 
515 520 525 

ttc ttt ggc gtg ttg ttg gag cac tac get ggt get ttc cca gca tgg 1632 
Phe Phe Gly Val Leu Leu Glu His Tyr Ala Gly Ala Phe Pro Ala Trp 
530 535 540 

ctg gca cct cac cag gtc atg ggt att cca gtt get gat gat tgc att 1680 
Leu Ala Pro His Gin Val Met Gly He Pro Val Ala Asp Asp Cys He 
545 550 555 560 

cca cac ctg gag aca ate acc gca cag ctg cgt gaa aag ggt ate cgc 1728 
Pro His Leu Glu Thr He Thr Ala Gin Leu Arg Glu Lys Gly He Arg 
565 570 575 

gca gac gtg gac acc tec gat gat cgc atg cag aag aag ate cgc aac 1776 
Ala Asp Val Asp Thr Ser Asp Asp Arg Met Gin Lys Lys He Arg Asn 
580 585 590 

cac acc acc ggc aag gtt cca ttc atg ctg ctt gcc ggt gcc cgc gat 1824 
His Thr Thr Gly Lys Val Pro Phe Met Leu Leu Ala Gly Ala Arg Asp 
595 600 605 

gtg gaa gca aac gca gtg age ttc cgt ttc ttg gac ggc acc cag gtc 1872 
Val Glu Ala Asn Ala Val Ser Phe Arg Phe Leu Asp Gly Thr Gin Val 
610 615 620 

aac ggc gtg ccc gtc gat gag gca ate get gtg att tct tec tgg att 1920 
Asn Gly Val Pro Val Asp Glu Ala He Ala Val He Ser Ser Trp He 
625 630 635 640 

ggt gac cgc ate aat gat cag ccg age gag gac tec att gca get cgc 1968 
Gly Asp Arg He Asn Asp Gin Pro Ser Glu Asp Ser He Ala Ala Arg 
645 650 655 

agg tagecctgag atggactcat ctg 1994 
Arg 



<210> 334 
<211> 657 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 334 

Asp Leu Pro Asn Lys Gly Pro Glu Ala He Val Cys Ala Lys Asp Ala 
15 10 15 

Glu Gly Gin Leu Lys Asp Leu Ser His Val Pro Glu Thr Thr Ala Thr 
20 25 30 

Phe Thr Ala Val Pro Ala Asn Thr Asp Asp Gly Arg Ala Val He Arg 
35 40 45 

His Ser Cys Ala His Val Leu Ala Gin Ala Val Gin Ala Glu Phe Pro 
50 55 60 

Gly Thr Lys Leu Gly He Gly Pro Ala He Glu Asn Gly Phe Tyr Tyr 
65 70 75 80 

Asp Phe Asp Ala Ala Glu Pro Phe Thr Pro Glu Asp Leu Lys Thr He 
85 90 95 

Glu Lys Arg Met Lys Lys He He Lys Thr Gly Gin Lys Phe Glu Arg 
100 105 110 

Arg Val Tyr Glu Ser Ala Glu Ala Ala Ala Glu Glu Leu Lys Asn Glu 
115 120 125 

Pro Tyr Lys Leu Glu Leu He Gin Asp Lys Gly Asn Val Asp Pro Asn 
130 135 140 

Ser Asp Glu Ala Thr Glu Val Gly Ala Gly Glu Leu Thr Ala Tyr Asp 
145 150 155 160 

Asn Val Asn Pro Arg Thr Ser Glu Val Glu Trp Ser Asp Leu Cys Arg 
165 170 175 

Gly Pro His lie Pro Thr Thr Arg Tyr He Pro Ala Phe Ala Leu Thr 
180 185 190 

Arg Ser Ser Ala Ala Tyr Trp Arg Gly Asp Gin Asp Asn Ala Gly Leu 
195 200 205 

Gin Arg He Tyr Gly Thr Ala Trp Glu Asp Lys Glu Ser Leu Asp Ala 
210 215 220 

Tyr Gin Thr Met Leu Ala Glu Ala Glu Lys Arg Aso His Arg Arg Leu 
225 230 235 240 

Gly Thr Glu Leu Asp Leu Phe Ser Phe Pro Asp Asp Leu Gly Ser Gly 
245 250 255 

Leu Pro Val Phe His Pro Asn Gly Gly He Val Arg Asn Glu Met Glu 
260 265 270 

Asp His Ser Arg Arg Arg His He Ala Ala Gly Tyr Ser Phe Val Asn 
275 280 285 

Thr Pro His He Thr Lys Gin Asp Leu Phe Glu Arg Ser Gly His Leu 
290 295 300 
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Gly Phe Tyr Lys Asp Gly Met Phe Pro Pro Met Gin Val Asp Ala Glu 
305 310 315 320 

Phe Asp Glu Asp Gly Asn Val Thr Lys Pro Gly Gin Glu Tyr Tyr Leu 
325 330 335 

Lys Pro Met Asn Cys Pro Met His Asn Leu lie Phe Asp Ser Arg Gly 
340 345 350 

Arg Ser Tyr Arg Glu Leu Pro Leu Arg Leu Phe Glu Phe Gly Asn Val 
355 360 365 

Tyr Arg Tyr Glu Lys Ser Gly Val lie His Gly Leu Thr Arg Ala Arg 
370 375 380 

Gly Phe Thr Gin Asp Asp Ala His lie Tyr Cys Thr Glu Asp Gin Leu 
385 390 395 400 

Glu Ala Glu Leu Thr Ser Val Leu Asp Phe lie Leu Ser Leu Leu Arg 
405 410 415 

Asp Tyr Gly Leu Asp Asp Phe Tyr Leu Glu Leu Ser Thr Arg Asp Pro 
420 425 430 

Lys Lys Ser Val Gly Ser Asp Glu lie Trp Glu Arg Ser Thr Glu lie 
435 440 445 

Leu Asn Arg Val Ala Thr Asn Ser Gly Leu Glu Leu Val Pro Asp Pro 
450 455 460 

Glu Gly Ala Ala Phe Tyr Gly Pro Lys He Ser Val Gin Ala Arg Asp 
465 470 475 480 

Ala He Gly Arg Thr Trp Gin Met Ser Thr Val Gin Leu Asp Phe Asn 
485 490 495 

Met Pro Glu Arg Phe Asn Leu Glu Tyr Thr Ser Ser Asp Gly Ser Lys 
500 505 510 

Gin Gin Pro He Met lie His Arg Ala Leu Phe Gly Ser He Glu Arg 
515 520 525 

Phe Phe Gly Val Leu Leu Glu His Tyr Ala Gly Ala Phe Pro Ala Trp 
530 535 540 

Leu Ala Pro His Gin Val Met Gly He Pro Val Ala Asp Asp Cys He 
545 550 555 560 

Pro His Leu Glu Thr He Thr Ala Gin Leu Arg Glu Lys Giy He Arg 
565 570 575 

Ala Asp Val Asp Thr Ser Asp Asp Arg Met Gin Lys Lys He Arg Asn 
580 585 590 

His Thr Thr Gly Lys Val Pro Phe Met Leu Leu Ala Gly Ala Arg Asp 
595 600 605 

Val Glu Ala Asn Ala Val Ser Phe Arg Phe Leu Asp Gly Thr Gin Val 
610 615 620 



Asn Gly Val Pro Val Asp Glu Ala He Ala Val He Ser Ser Trp He 
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625 630 635 640 

Gly Asp Arg lie Asn Asp Gin Pro Ser Glu Asp Ser lie Ala Ala Arg 
645 650 655 

Arg 



<210> 335 
<211> 461 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (438) 
<223> RXN03169 

<400> 335 

gat ctg cag aac ccc acc gcc aag atg tec aag tec ggc gac aac ccg 48 

Asp Leu Gin Asn Pro Thr Ala Lys Met Ser Lys Ser Gly Asp Asn Pro 
15 10 15 

aag ggc ate ate aac ctg ctt gat gat cca aag gtg tec acc aag cgc 96 
Lys Gly lie lie Asn Leu Leu Asp Asp Pro Lys Val Ser Thr Lys Arg 
20 25 30 

ate aag tec gca gtc acc gac aac gac ggc gtc ate gcc tac gat cca 144 
He Lys Ser Ala Val Thr Asp Asn Asp Gly Val He Ala Tyr Asp Pro 
35 40 45 

gaa aac aag cct ggc gtg tec aac ttg ctg gtc ate cag tct gcg ctg 192 
Glu Asn Lys Pro Gly Val Ser Asn Leu Leu Val He Gin Ser Ala Leu 
50 55 60 

acg ggt acc tec ate gat teg ctt gtc gac ggc tac cag ggc get ggc 240 
Thr Gly Thr Ser He Asp Ser Leu Val Asp Gly Tyr Gin Gly Ala Gly 
65 70 75 80 

tac ggt gcg ttg aag ggt gac acc gcc gac gcg ctt gag get ttc acc 288 
Tyr Gly Ala Leu Lys Gly Asp Thr Ala Asp Ala Leu Glu Ala Phe Thr 
85 90 95 

act cct ttg aag gca aag tac gac gag tac atg aat gac cgc ggc gag 336 
Thr Pro Leu Lys Ala Lys Tyr Asp Glu Tyr Met Asn Asp Arg Gly Glu 
100 105 110 

etc gaa cga gtc ttg get ate ggt get gag cgc gcc acc gaa gtt gcc 384 
Leu Glu Arg Val Leu Ala He Gly Ala Glu Arg Ala Thr Glu Val Ala 
115 120 125 

aac gaa acc ttg get gat gtg tac gac aag att ggt ttc ttg gcg tct 432 
Asn Glu Thr Leu Ala Asp Val Tyr Asp Lys He Gly Phe Leu Ala Ser 
130 135 140 



cgt cgc taacaactag accctcgatt att 

Arg Arg 

145 



461 
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<210> 336 
<211> 146 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 336 

Asp Leu Gin Asn Pro Thr Ala Lys Met Ser Lys Ser Gly Asp Asn Pro 

15 10 15 

Lys Gly lie lie Asn Leu Leu Asp Asp Pro Lys Val Ser Thr Lys Arg 
20 25 30 

He Lys Ser Ala Val Thr Asp Asn Asp Gly Val He Ala Tyr Asp Pro 
35 40 45 

Glu Asn Lys Pro Gly Val Ser Asn Leu Leu Val He Gin Ser Ala Leu 
50 55 60 

Thr Gly Thr Ser He Asp Ser Leu Val Asp Gly Tyr Gin Gly Ala Gly 
65 70 75 80 

Tyr Gly Ala Leu Lys Gly Asp Thr Ala Asp Ala Leu Glu Ala Phe Thr 
85 90 95 

Thr Pro Leu Lys Ala Lys Tyr Asp Glu Tyr Met Asn Asp Arg Gly Glu 
100 105 110 

Leu Glu Arg Val Leu Ala He Gly Ala Glu Arg Ala Thr Glu Val Ala 
115 120 125 

Asn Glu Thr Leu Ala Asp Val Tyr Asp Lys He Gly Phe Leu Ala Ser 
130 135 140 

Arg Arg 
145 



<210> 337 

<211> 461 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (438) 
<223> FRXA02860 

<400> 337 

gat ctg cag aac ccc acc gcc aag atg tec aag tec ggc gac aac ccg 48 

Asp Leu Gin Asn Pro Thr Ala Lys Met Ser Lys Ser Gly Asp Asn Pro 
15 10 15 

aag ggc ate ate aac ctg ctt gat gat cca aag gtg tec acc aag cgc 96 
Lys Gly He He Asn Leu Leu Asp Asp Pro Lys Val Ser Thr Lys Arg 
20 25 30 

ate aag tec gca gtc acc gac aac gac ggc gtc ate gcc tac gat cca 144 
He Lys Ser Ala Val Thr Asp Asn Asp Gly Val He Ala Tyr Asp Pro 
35 40 " 45 

gaa aac aag cct ggc gtg tec aac ttg ctg gtc ate cag tct gcg ctg 192 
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Glu Asn Lys Pro Gly Val Ser Asn Leu Leu Val He Gin Ser Ala Leu 
50 55 60 

acg ggt acc tec ate gat teg ctt gtc gac ggc tac cag ggc get ggc 240 
Thr Gly Thr Ser He Asp Ser Leu Val Asp Gly Tyr Gin Gly Ala Gly 
65 70 75 80 

tac ggt gcg ttg aag ggt gac acc gec gac gcg ctt gag get ttc acc 288 
Tyr Gly Ala Leu Lys Gly Asp Thr Ala Asp Ala Leu Glu Ala Phe Thr 
85 90 95 

act cct ttg aag gca aag tac gac gag tac atg aat gac cgc ggc gag 336 
Thr Pro Leu Lys Ala Lys Tyr Asp Glu Tyr Met Asn Asp Arg Gly Glu 
100 105 110 

etc gaa cga gtc ttg get ate ggt get gag cgc gee acc gaa gtt gee 384 
Leu Glu Arg Val Leu Ala He Gly Ala Glu Arg Ala Thr Glu Val Ala 
115 120 125 

aac gaa acc ttg get gat gtg tac gac aag att ggt ttc ttg gcg tct 432 
Asn Glu Thr Leu Ala Asp Val Tyr Asp Lys He Gly Phe Leu Ala Ser 
130 135 140 

cgt cgc taacaactag accctcgatt att 461 

Arg Arg 

145 



<210> 338 
<211> 146 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 338 

Asp Leu Gin Asn Pro Thr Ala Lys i 
1 5 



Met Ser Lys Ser Gly Asp Asn Pro 
10 15 



Lys Gly He He Asn Leu Leu Asp Asp Pro Lys Val Ser Thr Lys Arg 
20 25 30 

He Lys Ser Ala Val Thr Asp Asn Asp Gly Val He Ala Tyr Asp Pro 
35 40 45 

Glu Asn Lys Pro Gly Val Ser Asn Leu Leu Val He Gin Ser Ala Leu 
50 55 60 

Thr Gly Thr Ser He Asp Ser Leu Val Asp Gly Tyr Gin Gly Ala Gly 
65 70 75 80 

Tyr Gly Ala Leu Lys Gly Asp Thr Ala Asp Ala Leu Glu Ala Phe Thr 
85 90 95 

Thr Pro Leu Lys Ala Lys Tyr Asp Glu Tyr Met Asn Asp Arg Gly Glu 
100 105 110 

Leu Glu Arg Val Leu Ala He Gly Ala Glu Arg Ala Thr Glu Val Ala 
115 120 125 

Asn Glu Thr Leu Ala Asp Val Tyr Asp Lys He Gly Phe Leu Ala Ser 
130 135 140 
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Arg Arg 
145 



<210> 339 
<211> 580 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> RXN03078 

<400> 339 

tgaacaaaac cctaaacttt cggccgatag caaccccgct cgactggtaa atgttgcctc 60 

accggaaaag gtctgtccaa ggtgactaca ctgatacagc atg acg acg cag gat 115 

Met Thr Thr Gin Asp 
1 5 

aaa gat etc acc gca caa acc get tec aga gtc ctt tct gga att cag 163 

Lys Asp Leu Thr Ala Gin Thr Ala Ser Arg Val Leu Ser Gly lie Gin 

10 15 20 

ccc acc gee gat tec tat cac ctg ggc aat tac ttg gga gca gtc aag 211 
Pro Thr Ala Asp Ser Tyr His Leu Gly Asn Tyr Leu Gly Ala Val Lys 
25 30 35 

cag tgg att gac ctg caa gat tec tac gat gec ttc tac ttc att cca 259 
Gin Trp He Asp Leu Gin Asp Ser Tyr Asp Ala Phe Tyr Phe He Pro 
40 45 50 

gat etc cac gcg att acc gtc gat cag gaa cca gaa gag ctg cgc aac 307 
Asp Leu His Ala He Thr Val Asp Gin Glu Pro Glu Glu Leu Arg Asn 
55 60 65 

cgc acc att tec ggc gee gca cag ctg ctg gee ctg ggc att gat cca 355 
Arg Thr He Ser Gly Ala Ala Gin Leu Leu Ala Leu Gly He Asp Pro 
70 75 80 85 

gaa cgc tec acc ttg ttt gtg cag teg cat gtt ccc gca cat gca gaa 403 
Glu Arg Ser Thr Leu Phe Val Gin Ser His Val Pro Ala His Ala Glu 
90 95 100 

ctg tea tgg gtt ctg acc tgc ctg acc ggt ttc ggc gag gca tec cgc 451 
Leu Ser Trp Val Leu Thr Cys Leu Thr Gly Phe Gly Glu Ala Ser Arg 
105 HO 115 

atg acc cag ttc aag gac aag tec tec aag cgt ggc gec gac cgt acc 499 
Met Thr Gin Phe Lys Asp Lys Ser Ser Lys Arg Gly Ala Asp Arg Thr 
120 125 130 

tea get ggt ctg ttc acc tac ccg atg ctg atg gca gca gat att ttg 547 
Ser Ala Gly Leu Phe Thr Tyr Pro Met Leu Met Ala Ala Asp He Leu 
135 140 145 

ctg tac cgc cca cat ctt gtc cca gtc ggt gaa 580 
Leu Tyr Arg Pro His Leu Val Pro Val Gly Glu 
150 155 160 
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<210> 340 
<211> 160 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 340 

Met Thr Thr Gin Asp Lys Asp Leu Thr Ala Gin Thr Ala Ser Arg Val 
15 10 15 

Leu Ser Gly lie Gin Pro Thr Ala Asp Ser Tyr His Leu Gly Asn Tyr 
20 25 30 

Leu Gly Ala Val Lys Gin Trp lie Asp Leu Gin Asp Ser Tyr Asp Ala 
35 40 45 

Phe Tyr Phe He Pro Asp Leu His Ala He Thr Val Asp Gin Glu Pro 
50 55 60 

Glu Glu Leu Arg Asn Arg Thr He Ser Gly Ala Ala Gin Leu Leu Ala 
65 70 75 80 

Leu Gly He Asp Pro Glu Arg Ser Thr Leu Phe Val Gin Ser His Val 
85 90 95 

Pro Ala His Ala Glu Leu Ser Trp Val Leu Thr Cys Leu Thr Gly Phe 
100 105 110 

Gly Glu Ala Ser Arg Met Thr Gin Phe Lys Asp Lys Ser Ser Lys Arg 
115 120 125 

Gly Ala Asp Arg Thr Ser Ala Gly Leu Phe Thr Tyr Pro Met Leu Met 
130 135 140 

Ala Ala Asp He Leu Leu Tyr Arg Pro His Leu Val Pro Val Gly Glu 
145 150 155 160 



<210> 341 
<211> 580 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> FRXA02866 

<400> 341 

tgaacaaaac cctaaacttt cggccgatag caaccccgct cgactggtaa atgttgcctc 60 

accggaaaag gtctgtccaa ggtgactaca ctgatacagc atg acg acg cag gat 115 

Met Thr Thr Gin Asp 
1 5 



aaa gat etc acc gca caa acc get tec aga gtc ctt tct gga att cag 
Lys Asp Leu Thr Ala Gin Thr Ala Ser Arg Val Leu Ser Gly He Gin 
10 15 20 



163 
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ccc acc gcc gat tec tat cac ctg ggc aat tac ttg gga gca gtc aag 211 
Pro Thr Ala Asp Ser Tyr His Leu Gly Asn Tyr Leu Gly Ala Val Lys 



cag tgg att gac ctg caa gat tec tac gat gcc ttc tac ttc att cca 259 

Gin Trp lie Asp Leu Gin Asp Ser Tyr Asp Ala Phe Tyr Phe He Pro 

40 45 50 

gat etc cac gcg att acc gtc gat cag gaa cca gaa gag ctg cgc aac 307 

Asp Leu His Ala He Thr Val Asp Gin Glu Pro Glu Glu Leu Arg Asn 



cgc acc att tec ggc gcc gca cag ctg ctg gcc ctg ggc att gat cca 
Arg Thr He Ser Gly Ala Ala Gin Leu Leu Ala Leu Gly He Asp Pro 



gaa cgc tec acc ttg ttt gtg cag teg cat gtt ccc gca cat gca gaa 403 

Glu Arg Ser Thr Leu Phe Val Gin Ser His Val Pro Ala His Ala Glu 

90 95 100 

ctg tea tgg gtt ctg acc tgc ctg acc ggt ttc ggc gag gca tec cgc 451 

Leu Ser Trp Val Leu Thr Cys Leu Thr Gly Phe Gly Glu Ala Ser Arg 

105 110 115 

atg acc cag ttc aag gac aag tec tec aag cgt ggc gcc gac cgt acc 499 

Met Thr Gin Phe Lys Asp Lys Ser Ser Lys Arg Gly Ala Asp Arg Thr 

120 125 130 

tea get ggt ctg ttc acc tac ccg atg ctg atg gca gca gat att ttg 547 

Ser Ala Gly Leu Phe Thr Tyr Pro Met Leu Met Ala Ala Asp He Leu 

135 140 145 

ctg tac cgc cca cat ctt gtc cca gtc ggt gaa 580 

Leu Tyr Arg Pro His Leu Val Pro Val Gly Glu 

150 155 160 



<210> 342 
<211> 160 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 342 

Met Thr Thr Gin Asp Lys Asp Leu Thr Ala Gin Thr Ala Ser Arg Val 



Leu Ser Gly He Gin Pro Thr Ala Asp Ser Tyr His Leu Gly Asn Tyr 

2 0 25 30 

Leu Gly Ala Val Lys Gin Trp He Asp Leu Gin Asp Ser Tyr Asp Ala 

35 • 40 45 

Phe Tyr Phe He Pro Asp Leu His Ala He Thr Val Asp Gin Glu Pro 



Glu Glu Leu Arg Asn Arg Thr He Ser Gly Ala Ala Gin Leu Leu Ala 
65 70 75 80 



Leu Gly He Asp Pro Glu Arg Ser Thr Leu Phe Val Gin Ser His Val 
85 90 95 
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Pro Ala His Ala Glu Leu Ser Trp Val Leu Thr Cys Leu Thr Gly Phe 
100 105 110 

Gly Glu Ala Ser Arg Met Thr Gin Phe Lys Asp Lys Ser Ser Lys Arg 
115 120 125 

Gly Ala Asp Arg Thr Ser Ala Gly Leu Phe Thr Tyr Pro Met Leu Met 
130 '135 140 

Ala Ala Asp lie Leu Leu Tyr Arg Pro His Leu Val Pro Val Gly Glu 
145 150 155 160 



<210> 343 
<211> 2832 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2809) 
<223> RXN00985 

<400> 343 

tccgtaaact ggaaggccat acctgtttat tgggcaatta caaagcaata aactcattaa 60 

cctaaatccg gatacttgat aaacaagtac aggggttaag atg gtc tgc gtg act 115 

Met Val Cys Val Thr 



gac cag aat aat gag acc acc age cag aac cgc gca gac aag ctg ccc 
Asp Gin Asn Asn Glu Thr Thr Ser Gin Asn Arg Ala Asp Lys Leu Pro 



aag tec tgg gat cct aaa get gta gaa get gat ttg tac cag ggc tgg 
Lys Ser Trp Asp Pro Lys Ala Val Glu Ala Asp Leu Tyr Gin Gly Trp 



gta gac gec ggt tat ttc act gec gat cct get age gac aag cca gga 
Val Asp Ala Gly Tyr Phe Thr Ala Asp Pro Ala Ser Asp Lys Pro Gly 



ttc tec att gtt ctg cct cca cca aac gtg acc ggc cag ctg cac atg 
Phe Ser lie Val Leu Pro Pro Pro Asn Val Thr Gly Gin Leu His Met 



gga cac gca ctt gac cac acc ctg atg gat get ctt gca cgt cgc aag 
Gly His Ala Leu Asp His Thr Leu Met Asp Ala Leu Ala Arg Arg Lys 



cgc atg cag ggc ttt gag gtt ttg tgg ctg cca ggt atg gac cac gcg 403 

Arg Met Gin Gly Phe Glu Val Leu Trp Leu Pro Gly Met Asp His Ala 

90 95 100 

ggt ate gcg acc cag acc aag gtc gag gag atg ctg aag gaa act gaa 451 

Gly He Ala Thr Gin Thr Lys Val Glu Glu Met Leu Lys Glu Thr Glu 

105 110 115 
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ggc aaa act cgc tac gac tat gac cgc gaa gag ttc ate gec aag gtc 4 99 
Gly Lys Thr Arg Tyr Asp Tyr Asp Arg Glu Glu Phe He Ala Lys Val 
120 125 130 

tgg gag tgg aag caa gaa tat ggt gga aag ate ggc gag cag atg cgc 547 
Trp Glu Trp Lys Gin Glu Tyr Gly Gly Lys He Gly Glu Gin Met Arg 
135 140 145 

gec ate ggc gat tec gtg gac tgg tec cgc gag cgt ttc acc ttg gat 595 
Ala He Gly Asp Ser Val Asp Trp Ser Arg Glu Arg Phe Thr Leu Asp 
150 155 160 165 

gac ggc ttg tec cgc gec gtc caa acg att ttc aag aag ctt ttc gac 643 
Asp Gly Leu Ser Arg Ala Val Gin Thr He Phe Lys Lys Leu Phe Asp 
170 175 180 

gec ggc etc ate tat cag gee aac cgc etc gtc aac tgg teg ccc gta 691 
Ala Gly Leu He Tyr Gin Ala Asn Arg Leu Val Asn Trp Ser Pro Val 
185 190 195 

eta gaa acc gcg gtt tct gac ate gaa gtt ate tac aag gat gtc gaa 739 
Leu Glu Thr Ala Val Ser Asp lie Glu Val He Tyr Lys Asp Val Glu 
200 205 210 

ggc gaa ctg gta tec att cgc tat ggt tec etc aac gac gat gaa cca 787 
Gly Glu Leu Val Ser He Arg Tyr Gly Ser Leu Asn Asp Asp Glu Pro 
215 220 225 

cat gtc att gtt gee acc acc cgt gtg gaa acc atg etc ggc gac gtc 835 
His Val He Val Ala Thr Thr Arg Val Glu Thr Met Leu Gly Asp Val 
230 235 240 245 

get gtt gec gtg cac cca gac gat gag cgc tac aag gat ttg gtc gga 883 
Ala Val Ala Val His Pro Asp Asp Glu Arg Tyr Lys Asp Leu Val Gly 
250 255 260 

cag acc ctg cct cac cca ttc cgc gat gac ctg age ctg aag gtt gtt 931 
Gin Thr Leu Pro His Pro Phe Arg Asp Asp Leu Ser Leu Lys Val Val 
265 270 275 

get gat gat tac gtc gac cca gag ttc ggc tec ggt gee gtc aag ate 979 
Ala Asp Asp Tyr Val Asp Pro Glu Phe Gly Ser Gly Ala Val Lys He 
280 285 290 

acc cca gca cac gac cct aat gac tac get ctt ggc ctg cgc cac aac 1027 
Thr Pro Ala His Asp Pro Asn Asp Tyr Ala Leu Gly Leu Arg His Asn 
295 300 305 

ctg gac atg cct acc ate atg gac aag acc gga cgc att gee gat acc 1075 
Leu Asp Met Pro Thr He Met Asp Lys Thr Gly Arg He Ala Asp Thr 
310 315 320 325 

gga acc cag ttt gat ggc ctg acc cgc gaa gaa gca cgc ate aag gtc 1123 
Gly Thr Gin Phe Asp Gly Leu Thr Arg Glu Glu Ala Arg He Lys Val 
330 335 340 

cgc gaa gaa etc gca gee cag ggt cgc att gtc aag gaa att cgc cca 1171 
Arg Glu Glu Leu Ala Ala Gin Gly Arg He Val Lys Glu He Arg Pro 
345 350 355 
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tac gtc cac tec gtc gga cac tec gag cgt tec ggc gaa get att gag 1219 
Tyr Val His Ser Val Gly His Ser Glu Arg Ser Gly Glu Ala lie Glu 
360 365 370 

cct cgt ctg tct ctg cag tgg ttc gtc aag gtc gaa gag ctg gec aag 1267 
Pro Arg Leu Ser Leu Gin Trp Phe Val Lys Val Glu Glu Leu Ala Lys 
375 380 385 

atg tec ggc gat gee gtg cgc gaa ggc gac ace ace ate cac ccg aag 1315 
Met Ser Gly Asp Ala Val Arg Glu Gly Asp Thr Thr lie His Pro Lys 
390 395 400 405 

tec ctg gag cct cgc tac ttt gac tgg gtt gac aac atg cat gac tgg 1363 
Ser Leu Glu Pro Arg Tyr Phe Asp Trp Val Asp Asn Met His Asp Trp 
410 415 420 

acc att tec cgt cag ctg tgg tgg gga cac cgc ate cca att tgg tat 1411 
Thr lie Ser Arg Gin Leu Trp Trp Gly His Arg lie Pro lie Trp Tyr 
425 430 435 

gga cca aac gat gaa ate ate tgc gtt ggg cct gat gag cag gca cct 1459 
Gly Pro Asn Asp Glu lie lie Cys Val Gly Pro Asp Glu Gin Ala Pro 
440 445 450 

gag ggc tac gtc caa gac cca gat gtt eta gat acc tgg ttc tct tct 1507 
Glu Gly Tyr Val Gin Asp Pro Asp Val Leu Asp Thr Trp Phe Ser Ser 
455 460 465 

gcg ctg tgg cca ttt tct aca atg ggt tgg cca gaa aag acc cct gag 1555 
Ala Leu Trp Pro Phe Ser Thr Met Gly Trp Pro Glu Lys Thr Pro Glu 
470 475 480 485 

ctg gag aag ttc tac cca acc tec gtg ctg gtc acc gee tac gac ate 1603 
Leu Glu Lys Phe Tyr Pro Thr Ser Val Leu Val Thr Ala Tyr Asp lie 
490 495 500 

ctg ttc ttc tgg gtt gee cgc atg atg atg ttc ggc acc ttt gca gee 1651 
Leu Phe Phe Trp Val Ala Arg Met Met Met Phe Gly Thr Phe Ala Ala 
505 510 515 

aag gaa acc cca gaa ctt ctg ggc gaa ggc aag gat gga cgc cca cag 1699 
Lys Glu Thr Pro Glu Leu Leu Gly Glu Gly Lys Asp Gly Arg Pro Gin 
520 525 530 

gtt cca ttc acc gac etc ttc ctg cac ggc ctg gtt cgc gat gag cac 1747 
Val Pro Phe Thr Asp Leu Phe Leu His Gly Leu Val Arg Asp Glu His 
535 540 545 

ggc cgc aag atg tec aag tct ttg ggc aac ggc ate gat ccg atg gat 1795 
Gly Arg Lys Met Ser Lys Ser Leu Gly Asn Gly lie Asp Pro Met Asp 
550 555 560 565 

tgg gtg gag aac tac ggc gcg gat gcg ttg cgc ttc acc ctt gec cgt 1843 
Trp Val Glu Asn Tyr Gly Ala Asp Ala Leu Arg Phe Thr Leu Ala Arg 
570 575 580 

ggc get aac cca ggc gtc gac ctg cct gtc ggt gaa gac tct gca cag 1891 
Gly Ala Asn Pro Gly Val Asp Leu Pro Val Gly Glu Asp Ser Ala Gin 
585 590 595 

age tec cgt aac ttt gec acc aag ctg ttc aac gca acc aag ttt gcg 1939 
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Ser Ser Arg Asn Phe Ala Thr Lys Leu Phe Asn Ala Thr Lys Phe Ala 
600 605 610 

ctg atg aac ggt gca gtg tec gaa ggc ctg cca gca cgt gaa gaa etc 1987 

Leu Met Asn Gly Ala Val Ser Glu Gly Leu Pro Ala Arg Glu Glu Leu 

615 620 625 

acc gac get gac cgc tgg ate gtg gac etc ctt gag cag gtt cgc etc 2035 

Thr Asp Ala Asp Arg Trp lie Val Asp Leu Leu Glu Gin Val Arg Leu 

630 635 640 645 

gac gtt gat get tac ctg gac aac tac cag ttc gcg aag gec aac gag 2083 

Asp Val Asp Ala Tyr Leu Asp Asn Tyr Gin Phe Ala Lys Ala Asn Glu 
650 655 660 

gag etc tac cac ttt gcg tgg aac gag ttc tgt gac tgg tac ctg gaa 2131 

Glu Leu Tyr His Phe Ala Trp Asn Glu Phe Cys Asp Trp Tyr Leu Glu 
665 670 675 

ate gcg aag gtt cag ate cca cgc gaa ggc acc tec get cag ggt gaa 2179 

He Ala Lys Val Gin He Pro Arg Glu Gly Thr Ser Ala Gin Gly Glu 
680 685 690 

aac acc caa aag gtg ctt ggc cat gtc ttg gat gca ctg ctt cgt ctg 2227 

Asn Thr Gin Lys Val Leu Gly His Val Leu A.sp Ala Leu Leu Arg Leu 

695 700 705 

ctg cac cca get atg cct ttc gtc acc gaa gtt ctg tgg cag gca ctt 2275 

Leu His Pro Ala Met Pro Phe Val Thr Glu Val Leu Trp Gin Ala Leu 

710 715 720 725 

act gat cgc acc tec ate gtg gtg gec tec tgg cca acc gca get gac 2323 

Thr Asp Arg Thr Ser He Val Val Ala Ser Trp Pro Thr Ala Ala Asp 
730 735 740 

acc aac ggc gga gtc gec gtg gac get gat gca get agg cgc att ggc 2371 

Thr Asn Gly Gly Val Ala Val Asp Ala Asp Ala Ala Arg Arg He Gly 
745 750 755 

gac gtc gag aag ctt gtt act gag gtt cgt cgt ttc cgc get gac cag 2419 

Asp Val Glu Lys Leu Val Thr Glu Val Arg Arg Phe Arg Ala Asp Gin 
760 765 770 

ggt gtg aag cct tec cag aag gtt cca gca cgc ctt gat ttc gtg gca 24 67 

Gly Val Lys Pro Ser Gin Lys Val Pro Ala Arg Leu Asp Phe Val Ala 

775 780 785 

tgt gac ctg cag gat ctg gaa gat tec gtg cgc tec ctg gtt cgc ate 2515 

Cys Asp Leu Gin Asp Leu Glu Asp Ser Val Arg Ser Leu Val Arg He 

790 795 800 805 

gag caa cca gaa gat gat ttc gca get tct gec age ctg gag ate cgc 2563 

Glu Gin Pro Glu Asp Asp Phe Ala Ala Ser Ala Ser Leu Glu He Arg 
810 815 820 

ctg age caa gca acc ate acg gtg gag ctt gac acc tct gga act gtt 2611 

Leu Ser Gin Ala Thr He Thr Val Glu Leu Asp Thr Ser Gly Thr Val 
825 830 835 

gac gtt gca gca gag cgc aag cgc ctg gaa aag gac ctg get aac gca 2659 

Asp Val Ala Ala Glu Arg Lys Arg Leu Glu Lys Asp Leu Ala Asn Ala 
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cag aag gaa ttg gaa acc acc gca aag aag ctg ggt aat gag get ttc 2707 
Gin Lys Glu Leu Glu Thr Thr Ala Lys Lys Leu Gly Asn Glu Ala Phe 
855 860 865 

ctg tec aag gca cct gat gca gtg gta gac aag ate cgt ggc cgt gcg 2755 
Leu Ser Lys Ala Pro Asp Ala Val Val Asp Lys lie Arg Gly Arg Ala 
870 875 880 885 

cag att gec caa gaa gaa gtt gag cgc att aac aag cgt ctg gag gaa 2803 
Gin lie Ala Gin Glu Glu Val Glu Arg lie Asn Lys Arg Leu Glu Glu 
890 895 900 

ttg gec tagtggctaa caacgaegga ate 2832 
Leu Ala 



<210> 344 
<211> 903 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 344 

Met Val Cys Val Thr Asp Gin Asn Asn Glu Thr Thr Ser Gin Asn Arg 
15 10 15 

Ala Asp Lys Leu Pro Lys Ser Trp Asp Pro Lys Ala Val Glu Ala Asp 
20 25 30 

Leu Tyr Gin Gly Trp Val Asp Ala Gly Tyr Phe Thr Ala Asp Pro Ala 
35 40 45 

Ser Asp Lys Pro Gly Phe Ser lie Val Leu Pro Pro Pro Asn Val Thr 
50 55 60 

Gly Gin Leu His Met Gly His Ala Leu Asp His Thr Leu Met Asp Ala 



Leu Ala Arg Arg Lys Arg Met Gin Gly Phe Glu Val Leu Trp Leu Pro 
85 90 95 

Gly Met Asp His Ala Gly lie Ala Thr Gin Thr Lys Val Glu Glu Met 
100 105 110 

Leu Lys Glu Thr Glu Gly Lys Thr Arg Tyr Asp Tyr Asp Arg Glu Glu 
115 120 125 

Phe He Ala Lys Val Trp Glu Trp Lys Gin Glu Tyr Gly Gly Lys He 
130 135 140 

Gly Glu Gin Met Arg Ala He Gly Asp Ser Val Asp Trp Ser Arg Glu 
145 150 155 160 

Arg Phe Thr Leu Asp Asp Gly Leu Ser Arg Ala Val Gin Thr He Phe 
165 170 175 

Lys Lys Leu Phe Asp Ala Gly Leu He Tyr Gin Ala Asn Arg Leu Val 
180 185 190 
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Asn Trp Ser Pro Val Leu Glu Thr Ala Val Ser Asp lie Glu Val lie 
195 200 205 

Tyr Lys Asp Val Glu Gly Glu Leu Val Ser lie Arg Tyr Gly Ser Leu 
210 215 220 

Asn Asp Asp Glu Pro His Val lie Val Ala Thr Thr Arg Val Glu Thr 
225 230 235 240 

Met Leu Gly Asp Val Ala Val Ala Val His Pro Asp Asp Glu Arg Tyr 
245 250 255 

Lys Asp Leu Val Gly Gin Thr Leu Pro His Pro Phe Arg Asp Asp Leu 
260 265 270 

Ser Leu Lys Val Val Ala Asp Asp Tyr Val Asp Pro Glu Phe Gly Ser 
275 280 285 

Gly Ala Val Lys lie Thr Pro Ala His Asp Pro Asn Asp Tyr Ala Leu 
290 295 300 

Gly Leu Arg His Asn Leu Asp Met Pro Thr lie Met Asp Lys Thr Gly 
305 310 315 320 

Arg He Ala Asp Thr Gly Thr Gin Phe Asp Gly Leu Thr Arg Glu Glu 
325 330 335 

Ala Arg He Lys Val Arg Glu Glu Leu Ala Ala Gin Gly Arg He Val 
340 345 350 

Lys Glu He Arg Pro Tyr Val His Ser Val Gly His Ser Glu Arg Ser 
355 360 365 

Gly Glu Ala He Glu Pro Arg Leu Ser Leu Gin Trp Phe Val Lys Val 
370 375 380 

Glu Glu Leu Ala Lys Met Ser Gly Asp Ala Val Arg Glu Gly Asp Thr 
385 390 395 400 

Thr He His Pro Lys Ser Leu Giu Pro Arg Tyr Phe Asp Trp Val Asp 
405 410 415 

Asn Met His Asp Trp Thr He Ser Arg Gin Leu Trp Trp Gly His Arg 
420 425 430 

He Pro He Trp Tyr Gly Pro Asn Asp Glu He He Cys Val Gly Pro 
435 440 445 

Asp Glu Gin Ala Pro Glu Gly Tyr Val Gin Asp Pro Asp Val Leu Asp 
450 455 460 

Thr Trp Phe Ser Ser Ala Leu Trp Pro Phe Ser Thr Met Gly Trp Pro 
465 470 475 480 

Glu Lys Thr Pro Glu Leu Glu Lys Phe Tyr Pro Thr Ser Val Leu Val 
485 490 495 

Thr Ala Tyr Asp He Leu Phe Phe Trp Val Ala Arg Met Met Met Phe 
500 505 510 

Gly Thr Phe Ala Ala Lys Glu Thr Pro Glu Leu Leu Gly Glu Gly Lys 
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515 520 525 

Asp Gly Arg Pro Gin Val Pro Phe Thr Asp Leu Phe Leu His Gly Leu 
530 535 540 

Val Arg Asp Glu His Gly Arg Lys Met Ser Lys Ser Leu Gly Asn Gly 

545 550 555 560 

lie Asp Pro Met Asp Trp Val Glu Asn Tyr Gly Ala Asp Ala Leu Arg 
565 570 575 

Phe Thr Leu Ala Arg Gly Ala Asn Pro Gly Val Asp Leu Pro Val Gly 
580 585 590 

Glu Asp Ser Ala Gin Ser Ser Arg Asn Phe Ala Thr Lys Leu Phe Asn 
595 600 605 

Ala Thr Lys Phe Ala Leu Met Asn Gly Ala Val Ser Glu Gly Leu Pro 



610 615 

Ala Arg Glu Glu Leu Thr Asp Ala 
625 630 

Glu Gin Val Arg Leu Asp Val Asp 
645 

Ala Lys Ala Asn Glu Glu Leu Tyr 
660 

Asp Trp Tyr Leu Glu lie Ala Lys 

675 680 

Ser Ala Gin Gly Glu Asn Thr Gin 
690 695 

Ala Leu Leu Arg Leu Leu His 
705 710 

Leu Trp Gin Ala Leu Thr Asp Arg 
725 

Pro Thr Ala Ala Asp Thr Asn Gly 
740 



620 

Asp Arg Trp lie Val Asp Leu Leu 
635 640 

Ala Tyr Leu Asp Asn Tyr Gin Phe 
650 655 

His Phe Ala Trp Asn Glu Phe Cys 
665 670 

Val Gin He Pro Arg Glu Gly Thr 
685 

Lys Val Leu Gly His Val Leu Asp 
700 



Thr Ser He Val Val Ala Ser Trp 
730 735 

Gly Val Ala Val Asp Ala Asp Ala 
745 750 



Pro Ala Met Pro Phe Val Thr Glu Val 
715 720 



Ala Arg Arg He Gly Asp Val Glu Lys Leu Val Thr Glu Val Arg Arg 
755 760 765 

Phe Arg Ala Asp Gin Gly Val Lys Pro Ser Gin Lys Val Pro Ala Arg 
770 775 780 

Leu Asp Phe Val Ala Cys Asp Leu Gin Asp Leu Glu Asp Ser Val Arg 
785 790 795 800 

Ser Leu Val Arg He Glu Gin Pro Glu Asp Asp Phe Ala Ala Ser Ala 
805 810 815 

Ser Leu Glu lie Arg Leu Ser Gin Ala Thr He Thr Val Glu Leu Asp 
820 825 830 



Thr Ser Gly Thr Val Asp Val Ala Ala Glu Arg Lys Arg Leu Glu Lys 
835 840 845 
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Asp Leu Ala Asn Ala Gin Lys Glu 
850 855 

Gly Asn Glu Ala Phe Leu Ser Lys 
865 870 

He Arg Gly Arg Ala Gin He Ala 
885 

Lys Arg Leu Glu Glu Leu Ala 
900 



Leu Glu Thr Thr Ala Lys Lys Leu 
860 

Ala Pro Asp Ala Val Val Asp Lys 

875 880 

Gin Glu Glu Val Glu Arg He Asn 

890 895 



<210> 345 
<211> 590 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (96) . . (590) 

<223> FRXA00985 

<400> 345 

tctcgctgcg ttaggggacg aactggaacc ttgaaatcgg gaaggttcag atcccacgcg 60 

aaggcacctc cgctcagggt gaaaacaccc aaaaggtg ctt ggc cat gtc ttg gat 116 

Val Leu Gly His Val Leu Asp 
1 5 

gca ctg ctt cgt ctg ctg cac cca get atg cct ttc gtc acc gaa gtt 164 
Ala Leu Leu Arg Leu Leu His Pro Ala Met Pro Phe Val Thr Glu Val 
!0 15 20 

ctg tgg cag gca ctt act gat cgc acc tec ate gtg gtg gec tec tgg 212 
Leu Trp Gin Ala Leu Thr Asp Arg Thr Ser He Val Val Ala Ser Trp 
25 30 35 

cca acc gca get gac acc aac ggc gga gtc gee gtg gac get gat gca 260 
Pro Thr Ala Ala Asp Thr Asn Gly Gly Val Ala Val Aso Ala Asp Ala 
40 45 50 " 55 

get agg cgc att ggc gac gtc gag aag ctt gtt act gag gtt cgt cgt 308 
Ala Arg Arg He Gly Asp Val Glu Lys Leu Val Thr Glu Val Arg Arg 
60 65 70 

ttc cgc get gac cag ggt gtg aag cct tec cag aag gtt cca gca cgc 356 
Phe Arg Ala Asp Gin Gly Val Lys Pro Ser Gin Lys Val Pro Ala Arg 
7 5 80 85 

ctt gat ttc gtg gca tgt gac ctg cag gat ctg gaa gat tec gtg cgc 404 
Leu Asp Phe Val Ala Cys Asp Leu Gin Asp Leu Glu Asp Ser Val Arg 
90 95 100 

tec ctg gtt cgc ate gag caa cca gaa gat gat ttc gca get tct gee 452 
Ser Leu Val Arg He Glu Gin Pro Glu Asp Asp Phe Ala Ala Ser Ala 
105 110 115 



age ctg gag ate cgc ctg age 'caa gca acc ate acg gtg gag ctt gac 
Ser Leu Glu He Arg Leu Ser Gin Ala Thr He Thr Val Glu Leu Asp 



500 



BGI-127CP 



-453 - 



acc tct gga act gtt gac gtt gca gca gag cgc aag cgc ctg gaa aag 548 

Thr Ser Gly Thr Val Asp Val Ala Ala Glu Arg Lys Arg Leu Glu Lys 

140 145 150 

gac ctg get aac gca cag aag gaa ttg gaa acc acc gca aag 590 

Asp Leu Ala Asn Ala Gin Lys Glu Leu Glu Thr Thr Ala Lys 

155 160 165 



<210> 346 
<211> 165 
<212> PRT 
<213> Corynebact 

<400> 346 

Val Leu Gly His Val Leu Asp Ala Leu Leu Arg Leu Leu His Pro Ala 



Met Pro Phe Val Thr Glu Val Leu Trp Gin Ala Leu Thr Asp Arg Thr 

20 25 30 

Ser lie Val Val Ala Ser Trp Pro Thr Ala Ala Asp Thr Asn Gly Gly 

35 40 45 

Val Ala Val Asp Ala Asp Ala Ala Arg Arg lie Gly Asp Val Glu Lys 

50 55 60 

Leu Val Thr Glu Val Arg Arg Phe Arg Ala Asp Gin Gly Val Lys Pro 



Ser Gin Lys Val Pro Ala Arg Leu Asp Phe Val Ala Cys Asp Leu Gin 
85 90 95 

Asp Leu Glu Asp Ser Val Arg Ser Leu Val Arg lie Glu Gin Pro Glu 
100 105 110 

Asp Asp Phe Ala Ala Ser Ala Ser Leu Glu lie Arg Leu Ser Gin Ala 
115 120 125 

Thr lie Thr Val Glu Leu Asp Thr Ser Gly Thr Val Asp Val Ala Ala 
130 135 140 

Glu Arg Lys Arg Leu Glu Lys Asp Leu Ala Asn Ala Gin Lys Glu Leu 
145 150 155 160 

Glu Thr Thr Ala Lys 
165 



<210> 347 
<211> 2149 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2149) 
<223> FRXA01347 
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<400> 347 

tccgtaaact ggaaggccat acctgtttat tgggcaatta caaagcaata aactcattaa 60 

cctaaatccg gatacttgat aaacaagtac aggggttaag atg gtc tgc gtg act 115 

Met Val Cys Val Thr 



gac cag aat aat gag acc acc age cag aac cgc gca gac aag ctg ccc 
Asp Gin Asn Asn Glu Thr Thr Ser Gin Asn Arg Ala Asp Lys Leu Pro 



aag tec tgg gat cct aaa get gta gaa get gat ttg tac cag ggc tgg 211 

Lys Ser Trp Asp Pro Lys Ala Val Glu Ala Asp Leu Tyr Gin Gly Trp 
25 30 35 

gta gac gec ggt tat ttc act gec gat cct get age gac aag cca gga 259 

Val Asp Ala Gly Tyr Phe Thr Ala Asp Pro Ala Ser Asp Lys Pro Gly 



ttc tec att gtt ctg cct cca cca aac gtg acc ggc cag ctg cac atg 
Phe Ser lie Val Leu Pro Pro Pro Asn Val Thr Gly Gin Leu His Met 



gga cac gca ctt gac cac acc ctg atg gat get ctt gca cgt cgc aag 
Gly His Ala Leu Asp His Thr Leu Met Asp Ala Leu Ala Arg Arg Lys 



cgc atg cag ggc ttt gag gtt ttg tgg ctg cca ggt atg gac cac gcg 403 

Arg Met Gin Gly Phe Glu Val Leu Trp Leu Pro Gly Met Asp His Ala 
90 95 100 

ggt ate gcg acc cag acc aag gtc gag gag atg ctg aag gaa act gaa 451 

Gly lie Ala Thr Gin Thr Lys Val Glu Glu Met Leu Lys Glu Thr Glu 
105 110 115 

ggc aaa act cgc tac gac tat gac cgc gaa gag ttc ate gec aag gtc 499 

Gly Lys Thr Arg Tyr Asp Tyr Asp Arg Glu Glu Phe lie Ala Lys Val 

120 125 130 

tgg gag tgg aag caa gaa tat ggt gga aag ate ggc gag cag atg cgc 547 

Trp Glu Trp Lys Gin Glu Tyr Gly Gly Lys lie Gly Glu Gin Met Arg 

135 140 145 

gec ate ggc gat tec gtg gac tgg tec cgc gag cgt ttc acc ttg gat 595 

Ala He Gly Asp Ser Val Asp Trp Ser Arg Glu Arg Phe Thr Leu Asp 

150 155 160 165 

gac ggc ttg tec cgc gee gtc caa acg att ttc aag aag ctt ttc gac 643 

Asp Gly Leu Ser Arg Ala Val Gin Thr He Phe Lys Lys Leu Phe Asp 
170 175 180 

gec ggc etc ate tat cag gec aac cgc etc gtc aac tgg teg ccc gta 691 

Ala Gly Leu He Tyr Gin Ala Asn Arg Leu Val Asn Trp Ser Pro Val 
185 190 195 

eta gaa acc gcg gtt tct gac ate gaa gtt ate tac aag gat gtc gaa 739 

Leu Glu Thr Ala Val Ser Asp He Glu Val He Tyr Lys Asp Val Glu 

200 205 210 



ggc gaa ctg gta tec att cgc tat ggt tec etc aac gac gat gaa cca 
Gly Glu Leu Val Ser He Arg Tyr Gly Ser Leu Asn Asp Asp Glu Pro 



787 
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cat gtc att gtt gcc acc acc cgt gtg gaa acc atg etc ggc gac gtc 835 
His Val lie Val Ala Thr Thr Arg Val Glu Thr Met Leu Gly Asp Val 
230 235 240 245 

get gtt gcc gtg cac cca gac gat gag cgc tac aag gat ttg gtc gga 883 
Ala Val Ala Val His Pro Asp Asp Glu Arg Tyr Lys Asp Leu Val Gly 
250 255 260 

cag acc ctg cct cac cca ttc cgc gat gac ctg age ctg aag gtt gtt 931 
Gin Thr Leu Pro His Pro Phe Arg Asp Asp Leu Ser Leu Lys Val Val 
265 270 275 

get gat gat tac gtc gac cca gag ttc ggc tec ggt gcc gtc aag ate 979 
Ala Asp Asp Tyr Val Asp Pro Glu Phe Gly Ser Gly Ala Val Lys lie 
280 285 290 

acc cca gca cac gac cct aat gac tac get ctt ggc ctg cgc cac aac 1027 
Thr Pro Ala His Asp Pro Asn Asp Tyr Ala Leu Gly Leu Arg His Asn 
295 300 305 

ctg gac atg cct acc ate atg gac aag acc gga cgc att gcc gat acc 1075 
Leu Asp Met Pro Thr He Met Asp Lys Thr Gly Arg He Ala Asp Thr 
310 315 320 325 

gga acc cag ttt gat ggc ctg acc cgc gaa gaa gca cgc ate aag gtc 1123 
Gly Thr Gin Phe Asp Gly Leu Thr Arg Glu Glu Ala Arg He Lys Val 
330 335 340 

cgc gaa gaa etc gca gcc cag ggt cgc att gtc aag gaa att cgc cca 1171 
Arg Glu Glu Leu Ala Ala Gin Gly Arg He Val Lys Glu He Arg Pro 
345 350 355 

tac gtc cac tec gtc gga cac tec gag cgt tec ggc gaa get att gag 1219 
Tyr Val His Ser Val Gly His Ser Glu Arg Ser Gly Glu Ala He Glu 
360 365 370 

cct cgt ctg tct ctg cag tgg ttc gtc aag gtc gaa gag ctg gcc aag 1267 
Pro Arg Leu Ser Leu Gin Trp Phe Val Lys Val Glu Glu Leu Ala Lys 
375 380 385 

atg tec ggc gat gcc gtg cgc gaa ggc gac acc acc ate cac ccg aag 1315 
Met Ser Gly Asp Ala Val Arg Glu Gly Asp Thr Thr He His Pro Lys 
390 395 400 405 

tec ctg gag cct cgc tac ttt gac tgg gtt gac aac atg cat gac tgg 1363 
Ser Leu Glu Pro Arg Tyr Phe Asp Trp Val Asp Asn Met His Asp Trp 
410 415 420 

acc att tec cgt cag ctg tgg tgg gga cac cgc ate cca att tgg tat 1411 
Thr He Ser Arg Gin Leu Trp Trp Gly His Arg He Pro lie Trp Tyr 
425 430 435 

gga cca aac gat gaa ate ate tgc gtt ggg cct gat gag cag gca cct 1459 
Gly Pro Asn Asp Glu He He Cys Val Gly Pro Asp Glu Gin Ala Pro 
440 445 450 

gag ggc tac gtc caa gac cca gat gtt eta gat acc tgg ttc tct tct 1507 
Glu Gly Tyr Val Gin Asp Pro Asp Val Leu Asp Thr Trp Phe Ser Ser 
455 460 " 465 
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gcg ctg tgg cca ttt tct aca atg ggt tgg cca gaa aag acc cct gag 1555 
Ala Leu Trp Pro Phe Ser Thr Met Gly Trp Pro Glu Lys Thr Pro Glu 
470 475 480 485 

ctg gag aag ttc tac cca acc tec gtg ctg gtc acc gec tac gac ate 1603 
Leu Glu Lys Phe Tyr Pro Thr Ser Val Leu Val Thr Ala Tyr Asp He 
490 495 500 

ctg ttc ttc tgg gtt gec cgc atg atg atg ttc ggc acc ttt gca gec 1651 
Leu Phe Phe Trp Val Ala Arg Met Met Met Phe Gly Thr Phe Ala Ala 
505 510 515 

aag gaa acc cca gaa ctt ctg ggc gaa ggc aag gat gga cgc cca cag 1699 
Lys Glu Thr Pro Glu Leu Leu Gly Glu Gly Lys Asp Gly Arg Pro Gin 
520 525 530 

gtt cca ttc acc gac etc ttc ctg cac ggc ctg gtt cgc gat gag cac 1747 
Val Pro Phe Thr Asp Leu Phe Leu His Gly Leu Val Arg Asp Glu His 
535 540 545 

ggc cgc aag atg tec aag tct ttg ggc aac ggc ate gat ccg atg gat 1795 
Gly Arg Lys Met Ser Lys Ser Leu Gly Asn Gly He Asp Pro Met Asp 
550 555 560 565 

tgg gtg gag aac tac ggc gcg gat gcg ttg cgc ttc acc ctt gec cgt 1843 
Trp Val Glu Asn Tyr Gly Ala Asp Ala Leu Arg Phe Thr Leu Ala Arg 
570 575 580 

ggc get aac cca ggc gtc gac ctg cct gtc ggt gaa gac tct gca cag 1891 
Gly Ala Asn Pro Gly Val Asp Leu Pro Val Gly Glu Asp Ser Ala Gin 
585 590 595 

age tec cgt aac ttt gec acc aag ctg ttc aac gca acc aag ttt gcg 1939 
Ser Ser Arg Asn Phe Ala Thr Lys Leu Phe Asn Ala Thr Lys Phe Ala 
600 605 610 

ctg atg aac ggt gca gtg tec gaa ggc ctg cca gca cgt gaa gaa etc 1987 
Leu Met Asn Gly Ala Val Ser Glu Gly Leu Pro Ala Arg Glu Glu Leu 
615 620 625 

acc gac get gac cgc tgg ate gtg gac etc ctt gag cag gtt cgc etc 2035 
Thr Asp Ala Asp Arg Trp He Val Asp Leu Leu Glu Gin Val Arg Leu 
630 635 640 645 

gac gtt gat get tac ctg gac aac tac cag ttc gcg aag gec aac gag 2083 
Asp Val Asp Ala Tyr Leu Asp Asn Tyr Gin Phe Ala Lys Ala Asn Glu 
650 655 660 

gag etc tac cac ttt gcg tgg aac gag ttc tgt gac tgg tac ctg gaa 2131 
Glu Leu Tyr His Phe Ala Trp Asn Glu Phe Cys Asp Trp Tyr Leu Glu 
665 670 675 

ate gcg aag gtt cag ate 2149 
He Ala Lys Val Gin He 
680 



<210> 348 
<211> 683 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 348 

Met Val Cys Val Thr Asp Gin Asn Asn Glu Thr Thr Ser Gin Asn Arg 
15 10 15 

Ala Asp Lys Leu Pro Lys Ser Trp Asp Pro Lys Ala Val Glu Ala Asp 
20 25 30 

Leu Tyr Gin Gly Trp Val Asp Ala Gly Tyr Phe Thr Ala Asp Pro Ala 
35 40 45 

Ser Asp Lys Pro Gly Phe Ser He Val Leu Pro Pro Pro Asn Val Thr 
50 55 60 

Gly Gin Leu His Met Gly His Ala Leu Asp His Thr Leu Met Asp Ala 
65 70 75 80 

Leu Ala Arg Arg Lys Arg Met Gin Gly Phe Glu Val Leu Trp Leu Pro 
85 90 95 

Gly Met Asp His Ala Gly He Ala Thr Gin Thr Lys Val Glu Glu Met 
100 105 110 

Leu Lys Glu Thr Glu Gly Lys Thr Arg Tyr Asp Tyr Asp Arg Glu Glu 
115 120 125 

Phe He Ala Lys Val Trp Glu Trp Lys Gin Glu Tyr Gly Gly Lys lie 
130 135 140 

Gly Glu Gin Met Arg Ala He Gly Asp Ser Val Asp Trp Ser Arg Glu 
145 150 155 160 

Arg Phe Thr Leu Asp Asp Gly Leu Ser Arg Ala Val Gin Thr He Phe 
165 170 175 

Lys Lys Leu Phe Asp Ala Gly Leu He Tyr Gin Ala Asn Arg Leu Val 
180 185 190 

Asn Trp Ser Pro Val Leu Glu Thr Ala Val Ser Asp He Glu Val He 
195 200 205 

Tyr Lys Asp Val Glu Gly Glu Leu Val Ser He Arg Tyr Gly Ser Leu 
210 215 220 

Asn Asp Asp Glu Pro His Val He Val Ala Thr Thr Arg Val Glu Thr 
225 230 235 240 

Met Leu Gly Asp Val Ala Val Ala Val His Pro Asp Asp Glu Arg Tyr 
245 250 255 

Lys Asp Leu Val Gly Gin Thr Leu Pro His Pro Phe Arg Asp Asp Leu 
260 265 270 

Ser Leu Lys Val Val Ala Asp Asp Tyr Val Asp Pro Glu Phe Gly Ser 
275 280 285 

Gly Ala Val Lys He Thr Pro Ala His Asp Pro Asn Asp Tyr Ala Leu 
290 295 300 

Gly Leu Arg His Asn Leu Asp Met Pro Thr He Met Asp Lys Thr Gly 
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Arg lie Ala Asp Thr Gly Thr Gin Phe Asp Gly Leu Thr Arg Glu Glu 
325 330 335 

Ala Arg lie Lys Val Arg Glu Glu Leu Ala Ala Gin Gly Arg lie Val 
340 345 350 

Lys Glu lie Arg Pro Tyr Val His Ser Val Gly His Ser Glu Arg Ser 
355 360 365 

Gly Glu Ala lie Glu Pro Arg Leu Ser Leu Gin Trp Phe Val Lys Val 
370 375 380 

Glu Glu Leu Ala Lys Met Ser Gly Asp Ala Val Arg Glu Gly Asp Thr 
385 390 395 400 

Thr lie His Pro Lys Ser Leu Glu Pro Arg Tyr Phe Asp Trp Val Asp 
405 410 415 

Asn Met His Asp Trp Thr lie Ser Arg Gin Leu Trp Trp Gly His Arg 
420 425 430 

lie Pro lie Trp Tyr Gly Pro Asn Asp Glu lie He Cys Val Gly Pro 
435 440 445 

Asp Glu Gin Ala Pro Glu Gly Tyr Val Gin Asp Pro Asp Val Leu Asp 
450 455 460 

Thr Trp Phe Ser Ser Ala Leu Trp Pro Phe Ser Thr Met Gly Trp Pro 
465 470 475 480 

Glu Lys Thr Pro Glu Leu Glu Lys Phe Tyr Pro Thr Ser Val Leu Val 
485 490 495 

Thr Ala Tyr Asp He Leu Phe Phe Trp Val Ala Arg Met Met Met Phe 
500 505 510 

Gly Thr Phe Ala Ala Lys Glu Thr Pro Glu Leu Leu Gly Glu Gly Lys 
515 520 525 

Asp Gly Arg Pro Gin Val Pro Phe Thr Asp Leu Phe Leu His Gly Leu 
530 535 540 

Val Arg Asp Glu His Gly Arg Lys Met Ser Lys Ser Leu Gly Asn Gly 
545 550 555 560 

He Asp Pro Met Asp Trp Val Glu Asn Tyr Gly Ala Asp Ala Leu Arg 
565 570 575 

Phe Thr Leu Ala Arg Gly Ala Asn Pro Gly Val Asp Leu Pro Val Gly 
580 585 590 

Glu Asp Ser Ala Gin Ser Ser Arg Asn Phe Ala Thr Lys Leu Phe Asn 
595 600 605 

Ala Thr Lys Phe Ala Leu Met Asn Gly Ala Val Ser Glu Gly Leu Pro 
610 615 620 

Ala Arg Glu Glu Leu Thr Asp Ala Asp Arg Trp He Val Asp Leu Leu 
625 630 635 640 



BGI-127CP 



-459- 



Glu Gin Val Arg Leu Asp Val Asp Ala Tyr Leu Asp Asn Tyr Gin Phe 
645 650 655 

Ala Lys Ala Asn Glu Glu Leu Tyr His Phe Ala Trp Asn Glu Phe Cys 
660 665 670 

Asp Trp Tyr Leu Glu He Ala Lys Val Gin He 

675 680 



<210> 349 
<211> 1416 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1393) 
<223> RXN00454 

<400> 349 

cgtcgatgtt cctgatgggc aaggccacgt ggtggatgcc taagtggctg gatcgaattc 60 

tgccaagttt ggacattgaa ggcaccgcac tggagaagga atg gga gga gaa gca 115 

Met Gly Gly Glu Ala 



ggc tgc acg tta gac ttg gca cct atg tea gat ctt tea ttc acc etc 
Gly Cys Thr Leu Asp Leu Ala Pro Met Ser Asp Leu Ser Phe Thr Leu 



aac aac aag ctt gec gat gac gec ccc ggc aag cat ggt cgt aca ggt 
Asn Asn Lys Leu Ala Asp Asp Ala Pro Gly Lys His Gly Arg Thr Gly 



gta ate cac aca cct cac ggt gat att gee acc cct get ttc att cct 

Val He His Thr Pro His Gly Asp lie Ala Thr Pro Ala Phe He Pro 

40 45 50 

gtg get acc aaa gec acg gtg aaa acc ctt acc cct gag cag att egg 

Val Ala Thr Lys Ala Thr Val Lys Thr Leu Thr Pro Glu Gin lie Arg 

55 60 65 

gag acc ggc gca cag get att ttg tec aac gec tac cac ctg tat ctg 

Glu Thr Gly Ala Gin Ala He Leu Ser Asn Ala Tyr His Leu Tyr Leu 



cag cct ggc ccc gac ate gtg gac gag get ggc ggt gtg tct gec ttt 403 

Gin Pro Gly Pro Asp He Val Asp Glu Ala Gly Gly Val Ser Ala Phe 
90 95 100 

gag aac tgg cac ggc ccc acc tac acc gac tec ggc gga ttc cag gtc 451 

Glu Asn Trp His Gly Pro Thr Tyr Thr Asp Ser Gly Gly Phe Gin Val 
105 110 115 

atg age ctg ggc tec ggc ttt aaa aag gtg ctg gec atg gac acc acc 499 

Met Ser Leu Gly Ser Gly Phe Lys Lys Val Leu Ala Met Asp Thr Thr 

120 125 130 



aac ttg acg cgc aac gat ate aag gcg get aaa aaa gag cgc atg gcg 547 
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Asn Leu Thr Arg Asn Asp lie Lys Ala Ala Lys Lys Glu Arg Met Ala 
135 140 145 

ctt gtc gac gaa gac ggc gtg gat ttc aaa tct gtt ate gat ggc tea 595 
Leu Val Asp Glu Asp Gly Val Asp Phe Lys Ser Val lie Asp Gly Ser 
150 155 160 165 

aag cac cga ttc acc cca gaa gtc tec atg cag att cag cac caa ttg 643 
Lys His Arg Phe Thr Pro Glu Val Ser Met Gin lie Gin His Gin Leu 
170 175 180 

ggc gca gac ate ate ttt get ttt gat gaa ctg acc acc ttg gtt gat 691 
Gly Ala Asp lie lie Phe Ala Phe Asp Glu Leu Thr Thr Leu Val Asp 
185 190 195 

acc tat gac tac cag gtg gaa tct gtg gaa cgt acc cgc agg tgg gca 739 
Thr Tyr Asp Tyr Gin Val Glu Ser Val Glu Arg Thr Arg Arg Trp Ala 
200 205 210 

cag cgc tgc etc ctg gag cat gaa cgt ttg act cag gaa cgt gtg gat 787 
Gin Arg Cys Leu Leu Glu His Glu Arg Leu Thr Gin Glu Arg Val Asp 
215 220 225 

aaa cca ctg caa tec eta tgg gga gtg gtg cag ggg gcg cag ttc gag 835 
Lys Pro Leu Gin Ser Leu Trp Gly Val Val Gin Gly Ala Gin Phe Glu 
230 235 240 245 

gat ttg cgt cga caa gca gta aaa ggc ctg ttg gac ctg gat cgc cag 883 
Asp Leu Arg Arg Gin Ala Val Lys Gly Leu Leu Asp Leu Asp Arg Gin 
250 255 260 

gee gec gac gaa ggc cgt cgc ggc ttc ggc ggt ttc ggc ate ggt ggc 931 
Ala Ala Asp Glu Gly Arg Arg Gly Phe Gly Gly Phe Gly lie Gly Gly 
265 270 275 

gee eta gag aag gaa aac ctg ggc acc ate gtg ggc tgg gtg tgc gat 979 
Ala Leu Glu Lys Glu Asn Leu Gly Thr lie Val Gly Trp Val Cys Asp 
280 285 290 

gag ctg ccc gag gac aag cca cgt cac ctg ctg ggc att tec gag ccg 1027 
Glu Leu Pro Glu Asp Lys Pro Arg His Leu Leu Gly lie Ser Glu Pro 
295 300 305 

gac gat ctg ttc gtg get gtc gaa gee ggt gcg gac acc ttt gac tgc 1075 
Asp Asp Leu Phe Val Ala Val Glu Ala Gly Ala Asp Thr Phe Asp Cys 
310 315 320 325 

gtg gcg ccg act cgt ttg ggt cga cgc ggc ggt gtc tac acg ctt gat 1123 
Val Ala Pro Thr Arg Leu Gly Arg Arg Gly Gly Val Tyr Thr Leu Asp 
330 335 340 

gga cgc atg aat ttg acc ggt gcg cgt ttc aag cgt gac ttc aag gga 1171 
Gly Arg Met Asn Leu Thr Gly Ala Arg Phe Lys Arg Asp Phe Lys Gly 
345 350 355 

ate gat gag gaa gtc ggc gga tac gec age gag aac tac tec cgc gcg 1219 
He Asp Glu Glu Val Gly Gly Tyr Ala Ser Glu Asn Tyr Ser Arg Ala 
360 365 370 



tac att cat cac ctg etc aaa gcg aag gaa ttt ttg gec ggc acg ctg 
Tyr He His His Leu Leu Lys Ala Lys Glu Phe Leu Ala Gly Thr Leu 



1267 



BGI-127CP 



-461 - 



tgc acc atg cac aat ctg cac ttc atg ate acc ttg gtg gat aag att 1315 
Cys Thr Met His Asn Leu His Phe Met lie Thr Leu Val Asp Lys lie 
390 395 400 405 

cgt gec age ate gat gat ggc acg tac tac gaa ttc aag gaa gaa ttc 1363 
Arg Ala Ser He Asp Asp Gly Thr Tyr Tyr Glu Phe Lys Glu Glu Phe 
410 415 420 

tta ggc egg tac tac gcg teg aag gtt tea taaccttcgc ggcgtttcac 1413 
Leu Gly Arg Tyr Tyr Ala Ser Lys Val Ser 
425 430 



<210> 350 
<211> 431 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 350 

Met Gly Gly Glu Ala Gly Cys Thr Leu Asp Leu Ala Pro Met Ser Asp 



Leu Ser Phe Thr Leu Asn Asn Lys Leu Ala Asp Asp Ala Pro Gly Lys 



His Gly Arg Thr Gly Val He His Thr Pro His Gly Asp He Ala Thr 
35 40 45 

Pro Ala Phe He Pro Val Ala Thr Lys Ala Thr Val Lys Thr Leu Thr 



Pro Glu Gin He Arg Glu Thr Gly Ala Gin Ala He Leu Ser Asn Ala 
65 70 75 80 

Tyr His Leu Tyr Leu Gin Pro Gly Pro Asp He Val Asp Glu Ala Gly 
85 90 95 

Gly Val Ser Ala Phe Glu Asn Trp His Gly Pro Thr Tyr Thr Asp Ser 
100 105 110 

Gly Gly Phe Gin Val Met Ser Leu Gly Ser Gly Phe Lys Lys Val Leu 
115 120 125 

Ala Met Asp Thr Thr Asn Leu Thr Arg Asn Asp He Lys Ala Ala Lys 
130 135 140 

Lys Glu Arg Met Ala Leu Val Asp Glu Asp Gly Val Asp Phe Lys Ser 
145 150 155 160 

Val He Asp Gly Ser Lys His Arg Phe Thr Pro Glu Val Ser Met Gin 
165 170 175 

He Gin His Gin Leu Gly Ala Asp He He Phe Ala Phe Asp Glu Leu 
180 185 190 

Thr Thr Leu Val Asp Thr Tyr Asp Tyr Gin Val Glu Ser Val Glu Arg 
195 200 205 
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Thr Arg Arg Trp Ala Gin Arg Cys Leu Leu Glu His Glu Arg Leu Thr 
210 215 220 

Gin Glu Arg Val Asp Lys Pro Leu Gin Ser Leu Trp Gly Val Val Gin 
225 230 235 240 

Gly Ala Gin Phe Glu Asp Leu Arg Arg Gin Ala Val Lys Gly Leu Leu 
245 250 255 

Asp Leu Asp Arg Gin Ala Ala Asp Glu Gly Arg Arg Gly Phe Gly Gly 
260 265 270 

Phe Gly He Gly Gly Ala Leu Glu Lys Glu Asn Leu Gly Thr He Val 
275 280 285 

Gly Trp Val Cys Asp Glu Leu Pro Glu Asp Lys Pro Arg His Leu Leu 
290 295 300 

Gly He Ser Glu Pro Asp Asp Leu Phe Val Ala Val Glu Ala Gly Ala 
305 310 315 320 

Asp Thr Phe Asp Cys Val Ala Pro Thr Arg Leu Gly Arg Arg Gly Gly 
325 330 335 

Val Tyr Thr Leu Asp Gly Arg Met Asn Leu Thr Gly Ala Arg Phe Lys 
340 345 350 

Arg Asp Phe Lys Gly He Asp Glu Glu Val Gly Gly Tyr Ala Ser Glu 
355 360 365 

Asn Tyr Ser Arg Ala Tyr He His His Leu Leu Lys Ala Lys Glu Phe 
370 375 380 

Leu Ala Gly Thr Leu Cys Thr Met His Asn Leu His Phe Met He Thr 
385 390 395 400 

Leu Val Asp Lys He Arg Ala Ser lie Asp Asp Gly Thr Tyr Tyr Glu 
405 410 415 

Phe Lys Glu Glu Phe Leu Gly Arg Tyr Tyr Ala Ser Lys Val Ser 
420 425 430 



<210> 351 

<211> 864 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (864) 
<223> FRXA00454 

<400> 351 

ggt gat att gcc acc cct get ttc att cct gtg get acc aaa gec acg 48 

Gly Asp He Ala Thr Pro Ala Phe He Pro Val Ala Thr Lys Ala Thr 

1 5 10 15 

gtg aaa acc ctt acc cct gag cag att egg gag acc ggc gca cag get 96 
Val Lys Thr Leu Thr Pro Glu Gin He Arg Glu Thr Gly Ala Gin Ala 
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att ttg tec aac gee tac cac ctg tat ctg cag cct ggc ccc gac ate 
lie Leu Ser Asn Ala Tyr His Leu Tyr Leu Gin Pro Gly Pro Asp lie 



gtg gac gag get ggc ggt gtg tct gec ttt gag aac tgg cac ggc ccc 192 
Val Asp Glu Ala Gly Gly Val Ser Ala Phe Glu Asn Trp His Gly Pro 
50 55 60 

ace tac ace gac tec ggc gga ttc cag gtc atg age ctg ggc tec ggc 240 
Thr Tyr Thr Asp Ser Gly Gly Phe Gin Val Met Ser Leu Gly Ser Gly 



ttt aaa aag gtg ctg gec atg gac ace ace aac ttg acg cgc aac gat 288 
Phe Lys Lys Val Leu Ala Met Asp Thr Thr Asn Leu Thr Arg Asn Asp 



ate aag gcg get aaa aaa gag cgc atg gcg ctt gtc gac gaa gac ggc 336 

lie Lys Ala Ala Lys Lys Glu Arg Met Ala Leu Val Asp Glu Asp Gly 
100 105 110 

gtg gat ttc aaa tct gtt ate gat ggc tea aag cac cga ttc aec cca 384 

Val Asp Phe Lys Ser Val He Asp Gly Ser Lys His Arg Phe Thr Pro 
115 120 125 

gaa gtc tec atg cag att cag cac caa ttg ggc gca gac ate ate ttt 432 

Glu Val Ser Met Gin lie Gin His Gin Leu Gly Ala Asp He He Phe 
130 135 140 

get ttt gat gaa ctg acc acc ttg gtt gat acc tat gac tac cag gtg 480 

Ala Phe Asp Glu Leu Thr Thr Leu Val Asp Thr Tyr Asp Tyr Gin Val 

145 150 155 160 

gaa tct gtg gaa cgt acc cgc agg tgg gca cag cgc tgc etc ctg gag 528 

Glu Ser Val Glu Arg Thr Arg Arg Trp Ala Gin Arg Cys Leu Leu Glu 
165 170 175 

cat gaa cgt ttg act cag gaa cgt gtg gat aaa cca ctg caa tec eta 576 

His Glu Arg Leu Thr Gin Glu Arg Val Asp Lys Pro Leu Gin Ser Leu 
180 185 190 

tgg gga gtg gtg cag ggg gcg cag ttc gag gat ttg cgt cga caa gca 624 

Trp Gly Val Val Gin Gly Ala Gin Phe Glu Asp Leu Arg Arg Gin Ala 
195 200 205 

gta aaa ggc ctg ttg gac ctg gat cgc cag gec gee gac gaa ggc cgt 672 

Val Lys Gly Leu Leu Asp Leu Asp Arg Gin Ala Ala Asp Glu Gly Arg 
210 215 220 

cgc ggc ttc ggc ggt ttc ggc ate ggt ggc gee eta gag aag gaa aac 720 

Arg Gly Phe Gly Gly Phe Gly He Gly Gly Ala Leu Glu Lys Glu Asn 

225 230 235 240 

ctg ggc acc ate gtg ggc tgg gtg tgc gat gag ctg ccc gag gac aag 768 

Leu Gly Thr He Val Gly Trp Val Cys Asp Glu Leu Pro Glu Asp Lys 
245 250 255 

cca cgt cac ctg ctg ggc att tec gag ccg gac gat ctg ttc gtg get 816 

Pro Arg His Leu Leu Gly He Ser Glu Pro Asp Asp Leu Phe Val Ala 
260 265 270 
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gtc gaa gcc ggt gcg gac acc ttt tac tgc gtg gcg ccg act cgt ttg 864 
Val Glu Ala Gly Ala Asp Thr Phe Tyr Cys Val Ala Pro Thr Arg Leu 
275 280 285 



<210> 352 
<211> 288 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 352 

Gly Asp He Ala Thr Pro Ala Phe He Pro Val Ala Thr Lys Ala Thr 
15 10 15 

Val Lys Thr Leu Thr Pro Glu Gin He Arg Glu Thr Gly Ala Gin Ala 
20 25 30 

He Leu Ser Asn Ala Tyr His Leu Tyr Leu Gin Pro Gly Pro Asp He 
35 40 45 

Val Asp Glu Ala Gly Gly Val Ser Ala Phe Glu Asn Trp His Gly Pro 
50 55 60 

Thr Tyr Thr Asp Ser Gly Gly Phe Gin Val Met Ser Leu Gly Ser Gly 



Phe Lys Lys Val Leu Ala Met Asp Thr Thr Asn Leu Thr Arg Asn Asp 
85 90 95 

He Lys Ala Ala Lys Lys Glu Arg Met Ala Leu Val Asp Glu Asp Gly 
100 105 110 

Val Asp Phe Lys Ser Val He Asp Gly Ser Lys His Arg Phe Thr Pro 
115 120 125 

Glu Val Ser Met Gin He Gin His Gin Leu Gly Ala Asp He He Phe 
130 135 140 

Ala Phe Asp Glu Leu Thr Thr Leu Val Asp Thr Tyr Asp Tyr Gin Val 
145 150 155 160 

Glu Ser Val Glu Arg Thr Arg Arg Trp Ala Gin Arg Cys Leu Leu Glu 
165 170 175 

His Glu Arg Leu Thr Gin Glu Arg Val Asp Lys Pro Leu Gin Ser Leu 

180 185 190 

Trp Gly Val Val Gin Gly Ala Gin Phe Glu Asp Leu Arg Arg Gin Ala 
195 200 205 

Val Lys Gly Leu Leu Asp Leu Asp Arg Gin Ala Ala Asp Glu Gly Arg 
210 215 220 

Arg Gly Phe Gly Gly Phe Gly He Gly Gly Ala Leu Glu Lys Glu Asn 
225 230 235 240 

Leu Gly Thr He Val Gly Trp Val Cys Asp Glu Leu Pro Glu Asp Lys 
245 250 255 

Pro Arg His Leu Leu Gly He Ser Glu Pro Asp Asp Leu Phe Val Ala 
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Val Glu Ala Gly Ala Asp Thr Phe Tyr Cys Val Ala Pro Thr Arg Leu 
275 280 285 



<210> 353 
<211> 1014 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (991) 

<223> RXN01490 

<400> 353 

cacaccaatg gtgactactg atccttgaag atcagccgga acgctgtcta gtccactcc 

aatatccact gttttagact acggcataga ctcaacagac atg aat get cct gec 

Met Asn Ala Pro Ala 



cct aaa cct gga etc gtg ate gtc gac aag ccc gec gga atg aca tec 

Pro Lys Pro Gly Leu Val lie Val Asp Lys Pro Ala Gly Met Thr Ser 

10 15 20 

cat gac gtg gtg tec aaa ttg cgc cgc gca ttt tec acc cgc aaa gta 

His Asp Val Val Ser Lys Leu Arg Arg Ala Phe Ser Thr Arg Lys Val 



ggc cac gca ggc acc etc gac ccc atg gca acc ggc gtg tta gtc gtc 
Gly His Ala Gly Thr Leu Asp Pro Met Ala Thr Gly Val Leu Val Val 



gga att gag cgc gga acc cgc ttc ctg gca cac atg gtg gec tec acc 
Gly lie Glu Arg Gly Thr Arg Phe Leu Ala His Met Val Ala Ser Thr 



aaa gee tac gac gec acc att cga etc ggc gee gee acc age acc gat 
Lys Ala Tyr Asp Ala Thr lie Arg Leu Gly Ala Ala Thr Ser Thr Asp 



gat gca gaa ggc gag gtt ate tec aca aca gac gca tec ggc etc gac 403 

Asp Ala Glu Gly Glu Val lie Ser Thr Thr Asp Ala Ser Gly Leu Asp 
90 95 100 

cac age acc ate ctt get gaa ate gtc aac etc acc ggc gac ate atg 451 

His Ser Thr lie Leu Ala Glu He Val Asn Leu Thr Gly Asp He Met 
105 110 115 

caa aaa ccc acc aaa gtc tec gec ate aaa ate gac ggc aaa cgc gee 499 

Gin Lys Pro Thr Lys Val Ser Ala He Lys He Asp Gly Lys Arg Ala 

120 125 130 

cac gaa cgc gtc cgc gac ggc gaa gaa gta gac att ccc gca cgt ccc 547 

His Glu Arg Val Arg Asp Gly Glu Glu Val Asp He Pro Ala Arg Pro 
135 140 145 



BGI-127CP 



-466- 



gtc acc gtc age gtc ttt gac gtg etc gac tac cac gtc gac ggt gaa 595 

Val Thr Val Ser Val Phe Asp Val Leu Asp Tyr His Val Asp Gly Glu 

150 155 160 165 

ttt tat gac tta gat gtg cgc gtc cac tgc tec tec ggc acc tac ate 643 

Phe Tyr Asp Leu Asp Val Arg Val His Cys Ser Ser Gly Thr Tyr He 

170 175 180 

cgc gcg etc gec cgc gac etc ggc aac get ttg cag gtc ggc ggc cac 691 

Arg Ala Leu Ala Arg Asp Leu Gly Asn Ala Leu Gin Val Gly Gly His 

185 190 195 

ctg acc gcg ctt agg cgc aca gag gtc ggc cct ttt acg ctt aac gac 739 

Leu Thr Ala Leu Arg Arg Thr Glu Val Gly Pro Phe Thr Leu Asn Asp 

200 205 210 

gcg acc ccc etc tec aaa etc caa gag aat cca gaa etc tec etc aac 787 

Ala Thr Pro Leu Ser Lys Leu Gin Glu Asn Pro Glu Leu Ser Leu Asn 

215 220 225 

etc gac cag gca etc acc cgc agt tac cca gtc ctt gac ate acc gaa 835 

Leu Asp Gin Ala Leu Thr Arg Ser Tyr Pro Val Leu Asp He Thr Glu 

230 235 240 245 

gac gaa ggc gtt gac ctg tec atg ggc aaa tgg ttg gaa cct cgc gga 883 

Asp Glu Gly Val Asp Leu Ser Met Gly Lys Trp Leu Glu Pro Arg Gly 

250 255 260 

ctg aaa ggc gtc cac get gca gta aca cca tea gga aaa gec gtg gcg 931 

Leu Lys Gly Val His Ala Ala Val Thr Pro Ser Gly Lys Ala Val Ala 

265 270 275 



etc ate gaa gaa aag ggc aaa cgc ctg gec acc gtg ttt gtt get cac 
Leu lie Glu Glu Lys Gly Lys Arg Leu Ala Thr Val Phe Val Ala His 
280 285 290 

ccc aac act ctt tagttggtct gccagaagcc gat 
Pro Asn Thr Leu 
295 



97 9 



<210> 354 
<211> 297 
<212> PRT 

<213> Corynebacterium glut. 
<400> 354 

Met Asn Ala Pro Ala Pro Lys Pro Gly Leu Val He Val Asp Lys Pro 
15 10 15 

Ala Gly Met Thr Ser His Asp Val Val Ser Lys Leu Arg Arg Ala Phe 
20 25 30 

Ser Thr Arg Lys Val Gly His Ala Gly Thr Leu Asp Pro Met Ala Thr 



Gly Val Leu Val Val Gly He Glu Arg Gly Thr Arg Phe Leu Ala His 
50 55 60 



Met Val Ala Ser Thr Lys Ala Tyr Asp Ala Thr He Arg Leu Gly Ala 
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Ala Thr Ser Thr Asp Asp Ala Glu Gly Glu Val lie Ser Thr Thr Asp 



Ala Ser Gly Leu Asp His Ser Thr lie Leu Ala Glu He Val Asn Leu 
100 105 110 

Thr Gly Asp He Met Gin Lys Pro Thr Lys Val Ser Ala He Lys He 
115 120 125 

Asp Gly Lys Arg Ala His Glu Arg Val Arg Asp Gly Glu Glu Val Asp 
130 135 140 

He Pro Ala Arg Pro Val Thr Val Ser Val Phe Asp Val Leu Asp Tyr 
145 150 155 160 

His Val Asp Gly Glu Phe Tyr Asp Leu Asp Val Arg Val His Cys Ser 
165 170 175 

Ser Gly Thr Tyr He Arg Ala Leu Ala Arg Asp Leu Gly Asn Ala Leu 
180 185 190 

Gin Val Gly Gly His Leu Thr Ala Leu Arg Arg Thr Glu Val Gly Pro 
195 200 205 

Phe Thr Leu Asn Asp Ala Thr Pro Leu Ser Lys Leu Gin Glu Asn Pro 
210 215 220 

Glu Leu Ser Leu Asn Leu Asp Gin Ala Leu Thr Arg Ser Tyr Pro Val 
225 230 235 240 

Leu Asp He Thr Glu Asp Glu Gly Val Asp Leu Ser Met Gly Lys Trp 
245 250 _ 255 

Leu Glu Pro Arg Gly Leu Lys Gly Val His Ala Ala Val Thr Pro Ser 
260 265 270 

Gly Lys Ala Val Ala Leu He Glu Glu Lys Gly Lys Arg Leu Ala Thr 
275 280 285 



Val Phe Val Ala His Pro Asn Thr Leu 
290 295 



<210> 355 

<211> 1014 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) .. (991) 

<223> FRXA01490 

<400> 355 

cacaccaatg gtgactactg atccttgaag atcagccgga acgctgtcta gtccactcca 60 

aatatccact gttttagact acggcataga ctcaacagac atg aat get cct gec 115 

Met Asn Ala Pro Ala 
1 5 
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cct aaa cct gga etc gtg ate gtc gac aag ccc gec gga atg aca tec 163 
Pro Lys Pro Gly Leu Val lie Val Asp Lys Pro Ala Gly Met Thr Ser 



cat gac gtg gtg tec aaa ttg cgc cgc gca ttt tec acc cgc aaa gta 
His Asp Val Val Ser Lys Leu Arg Arg Ala Phe Ser Thr Arg Lys Val 



ggc cac gca ggc acc etc gac ccc atg gca acc ggc gtg tta gtc gtc 
Gly His Ala Gly Thr Leu Asp Pro Met Ala Thr Gly Val Leu Val Val 
40 45 50 

gga att gag cgc gga acc cgc ttc ctg gca cac atg gtg gec tec acc 
Gly He Glu Arg Gly Thr Arg Phe Leu Ala His Met Val Ala Ser Thr 



aaa gec tac gac gec acc att cga etc ggc gee gee acc age acc gat 
Lys Ala Tyr Asp Ala Thr He Arg Leu Gly Ala Ala Thr Ser Thr Asp 



gat gca gaa ggc gag gtt ate tec aca aca gac gca tec ggc etc gac 403 

Asp Ala Glu Gly Glu Val He Ser Thr Thr Asp Ala Ser Gly Leu Asp 
90 95 100 

cac age acc ate ctt get gaa ate gtc aac etc acc ggc gac ate atg 451 

His Ser Thr He Leu Ala Glu He Val Asn Leu Thr Gly Asp He Met 
105 110 115 

caa aaa ccc acc aaa gtc tec gee ate aaa ate gac ggc aaa cgc gee 499 

Gin Lys Pro Thr Lys Val Ser Ala He Lys He Asp Gly Lys Arg Ala 

120 125 130 

cac gaa cgc gtc cgc gac ggc gaa gaa gta gac att ccc gca cgt ccc 547 

His Glu Arg Val Arg Asp Gly Glu Glu Val Asp He Pro Ala Arg Pro 

135 140 145 

gtc acc gtc age gtc ttt gac gtg etc gac tac cac gtc gac ggt gaa 595 

Val Thr Val Ser Val Phe Asp Val Leu Asp Tyr His Val Asp Gly Glu 

150 155 160 165 

ttt tat gac tta gat gtg cgc gtc cac tgc tec tec ggc acc tac ate 643 

Phe Tyr Asp Leu Asp Val Arg Val His Cys Ser Ser Gly Thr Tyr He 
170 175 180 

cgc gcg etc gee cgc gac etc ggc aac get ttg cag gtc ggc ggc cac 691 

Arg Ala Leu Ala Arg Asp Leu Gly Asn Ala Leu Gin Val Gly Gly His 
185 190 195 

ctg acc gcg ctt agg cgc aca gag gtc ggc cct ttt acg ctt aac gac 739 

Leu Thr Ala Leu Arg Arg Thr Glu Val Gly Pro Phe Thr Leu Asn Asp 

200 205 210 

gcg acc ccc etc tec aaa etc caa gag aat cca gaa etc tec etc aac 787 

Ala Thr Pro Leu Ser Lys Leu Gin Glu Asn Pro Glu Leu Ser Leu Asn 

215 220 225 

etc gac cag gca etc acc cgc agt tac cca gtc ctt gac ate acc gaa 835 

Leu Asp Gin Ala Leu Thr Arg Ser Tyr Pro Val Leu Asp He Thr Glu 

230 235 240 245 
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gac gaa ggc gtt gac ctg tec atg ggc aaa tgg ttg gaa cct cgc gga 883 

Asp Glu Gly Val Asp Leu Ser Met Gly Lys Trp Leu Glu Pro Arg Gly 
250 255 260 

ctg aaa ggc gtc cac get gca gta aca cca tea gga aaa gec gtg gcg 931 

Leu Lys Gly Val His Ala Ala Val Thr Pro Ser Gly Lys Ala Val Ala 

265 270 275 

etc ate gaa gaa aag ggc aaa cgc ctg gee acc gtg ttt gtt get cac 979 

Leu lie Glu Glu Lys Gly Lys Arg Leu Ala Thr Val Phe Val Ala His 
280 285 290 

ccc aac act ctt tagttggtct gccagaagcc gat 1014 
Pro Asn Thr Leu 
295 



<210> 356 
<211> 297 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 356 

Met Asn Ala Pro Ala Pro Lys Pro Gly Leu Val lie Val Asp Lys Pro 
15 10 15 

Ala Gly Met Thr Ser His Asp Val Val Ser Lys Leu Arg Arg Ala Phe 
20 25 30 

Ser Thr Arg Lys Val Gly His Ala Gly Thr Leu Asp Pro Met Ala Thr 
35 40 45 

Gly Val Leu Val Val Gly lie Glu Arg Gly Thr Arg Phe Leu Ala His 
50 55 60 

Met Val Ala Ser Thr Lys Ala Tyr Asp Ala Thr lie Arg Leu Gly Ala 
65 70 75 80 

Ala Thr Ser Thr Asp Asp Ala Glu Gly Glu Val lie Ser Thr Thr Asp 
85 90 95 

Ala Ser Gly Leu Asp His Ser Thr lie Leu Ala Glu lie Val Asn Leu 
100 105 110 

Thr Gly Asp lie Met Gin Lys Pro Thr Lys Val Ser Ala lie Lys lie 
115 120 125 

Asp Gly Lys Arg Ala His Glu Arg Val Arg Asp Gly Glu Glu Val Asp 
130 135 140 

He Pro Ala Arg Pro Val Thr Val Ser Val Phe Asp Val Leu Asp Tyr 
145 150 155 160 

His Val Asp Gly Glu Phe Tyr Asp Leu Asp Val Arg Val His Cys Ser 
165 170 175 

Ser Gly Thr Tyr He Arg Ala Leu Ala Arg Asp Leu Gly Asn Ala Leu 
180 185 190 



Gin Val Gly Gly His Leu Thr Ala Leu Arg Arg Thr Glu Val Gly Pro 
195 200 205 
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Phe Thr Leu Asn Asp Ala Thr Pro Leu Ser Lys Leu Gin Glu Asn Pro 
210 215 220 

Glu Leu Ser Leu Asn Leu Asp Gin Ala Leu Thr Arg Ser Tyr Pro Val 
225 230 235 240 

Leu Asp lie Thr Glu Asp Glu Gly Val Asp Leu Ser Met Gly Lys Trp 
245 250 255 

Leu Glu Pro Arg Gly Leu Lys Gly Val His Ala Ala Val Thr Pro Ser 
260 265 270 

Gly Lys Ala Val Ala Leu lie Glu Glu Lys Gly Lys Arg Leu Ala Thr 
275 280 285 

Val Phe Val Ala His Pro Asn Thr Leu 
290 295 



<210> 357 
<211> 1563 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1540) 
<223> RXA01621 

<400> 357 

tctaatttca catttagagc agtttttgcc cacacttcta ctgggtagac tcagattcgt 60 

gaattcccag gatgctcaga accaagttcc cccacagaaa gtg gac cag gaa gta 115 

Val Asp Gin Glu Val 



gac cgc ctt get tta atg gcg cgc get cac cag gca att ggt gag ctt 
Asp Arg Leu Ala Leu Met Ala Arg Ala His Gin Ala lie Gly Glu Leu 



tea gac ate ctt gtg ccc eta gcg gca gca ttt tec age aag gga cac 
Ser Asp lie Leu Val Pro Leu Ala Ala Ala Phe Ser Ser Lys Gly His 



tec eta tat ttg gtg ggc ggt tec gtg agg gat get ttc tta ggt gag 
Ser Leu Tyr Leu Val Gly Gly Ser Val Arg Asp Ala Phe Leu Gly Glu 



ttg ggg cat gac ctt gat ttc acc acg teg gca cgc cct gag gag aca 

Leu Gly His Asp Leu Asp Phe Thr Thr Ser Ala Arg Pro Glu Glu Thr 

55 60 65 

aag gcg ate ctg gat gat tac gec gat gtg gtg tgg gat acc gga att 

Lys Ala lie Leu Asp Asp Tyr Ala Asp Val Val Trp Asp Thr Gly lie 



gcg ttt ggc acc ctt tct gca gaa aag cat ggt cag cag ate gaa ate 
Ala Phe Gly Thr Leu Ser Ala Glu Lys His Gly Gin Gin lie Glu lie 
90 95 100 
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acg aca ttc cgt tct gat etc tat gac gga aac tec cgc aac cct gaa 451 

Thr Thr Phe Arg Ser Asp Leu Tyr Asp Gly Asn Ser Arg Asn Pro Glu 

105 110 115 

gtg acc ttc ggt gac acc ttg gaa ggc gat ctg att agg cgc gat ttc 4 99 

Val Thr Phe Gly Asp Thr Leu Glu Gly Asp Leu lie Arg Arg Asp Phe 

120 125 130 

aag gtc aac gec atg get gtg gag ate caa gee gat ggt gaa tta act 547 

Lys Val Asn Ala Met Ala Val Glu lie Gin Ala Asp Gly Glu Leu Thr 
135 140 145 

ttc cac gat cca gtg ggt ggc ttg gaa gat eta ctt acc cac act ttg 595 

Phe His Asp Pro Val Gly Gly Leu Glu Asp Leu Leu Thr His Thr Leu 
150 155 160 165 

gat acc cca get act ccg gaa caa tea ttc aat gat gat cct ctg cga 643 

Asp Thr Pro Ala Thr Pro Glu Gin Ser Phe Asn Asp Asp Pro Leu Arg 
170 175 180 

atg ctg cgc get gee cgc ttt gtt tec caa ctg aat ttc acc ctt gca 691 

Met Leu Arg Ala Ala Arg Phe Val Ser Gin Leu Asn Phe Thr Leu Ala 

185 190 195 

cca cga gtt att acc gec atg act gaa atg gcg cag cag att act egg 739 

Pro Arg Val lie Thr Ala Met Thr Glu Met Ala Gin Gin lie Thr Arg 

200 205 210 

ate act gtg gaa cgc atg cag gtt gag ttg gac aaa atg ate ctt ggc 787 

lie Thr Val Glu Arg Met Gin Val Glu Leu Asp Lys Met lie Leu Gly 
215 220 225 

aaa aac cct gag get ggc att gac etc atg gtg gag tec ggt ate gcg 835 

Lys Asn Pro Glu Ala Gly lie Asp Leu Met Val Glu Ser Gly lie Ala 
230 235 240 245 

cag att att tat ccg gag ate cct gcg atg cag atg act caa gat gaa 883 

Gin lie lie Tyr Pro Glu lie Pro Ala Met Gin Met Thr Gin Asp Glu 
250 255 260 

cac atg cag cac aag gat gtg tac gcg cac teg ttg cag gtg atg cgc 931 

His Met Gin His Lys Asp Val Tyr Ala His Ser Leu Gin Val Met Arg 

265 270 275 

caa gcg att gat cag gaa gaa gat ggc cct gac ctg gtg ctt cgt tgg 979 

Gin Ala lie Asp Gin Glu Glu Asp Gly Pro Asp Leu Val Leu Arg Trp 

280 285 290 

get get ctg ctt cat gat tgc ggt aag cca gat act cgt gac ttc aat 1027 

Ala Ala Leu Leu His Asp Cys Gly Lys Pro Asp Thr Arg Asp Phe Asn 
295 300 305 

gag gaa ggc cgc gtg age ttc cat cag cat gag gta gtt ggc gec aag 1075 

Glu Glu Gly Arg Val Ser Phe His Gin His Glu Val Val Gly Ala Lys 
310 315 320 325 

ctg gtg agg cga egg atg cgc aag ctg aag tac tea aag caa atg gtc 1123 

Leu Val Arg Arg Arg Met Arg Lys Leu Lys Tyr Ser Lys Gin Met Val 
330 335 340 



ggc gat gtc ggg cag ttg gtg ttc ctg cac atg cgt ttc cat ggt ttc 



1171 
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Gly Asp Val Gly Gin Leu Val Phe Leu His Met Arg Phe His Gly Phe 

345 350 355 

age gaa ggc cag tgg acg gat tct gca gtg cgt agg tat gec gca gat 1219 

Ser Glu Gly Gin Trp Thr Asp Ser Ala Val Arg Arg Tyr Ala Ala Asp 

360 365 370 

gcg ggt gaa ttg ctg cca cgt ttg cac aag tta gtg cgt get gat tgc 1267 

Ala Gly Glu Leu Leu Pro Arg Leu His Lys Leu Val Arg Ala Asp Cys 

375 380 385 

acc aca aga aat aaa agg aag gca gca cga ctg caa gec acc tac gat 1315 

Thr Thr Arg Asn Lys Arg Lys Ala Ala Arg Leu Gin Ala Thr Tyr Asp 

390 395 400 405 

cat ttg gaa gag cgc ate gcg gag ate gec gca aag gaa gat ctt gec 1363 

His Leu Glu Glu Arg He Ala Glu He Ala Ala Lys Glu Asp Leu Ala 

410 415 420 

agg gtg cgc cca gat ttg gat ggc aat gag ate atg gag att ctg aac 1411 

Arg Val Arg Pro Asp Leu Asp Gly Asn Glu He Met Glu He Leu Asn 

425 430 435 

ate caa gee gga cct gaa gtg ggt aag gcg tgg gcg ttt ttg aag gag 1459 

He Gin Ala Gly Pro Glu Val Gly Lys Ala Trp Ala Phe Leu Lys Glu 

440 445 450 

ctt cgt ttg gag cgc ggt cct ttg gat cgt gaa gtt gec ate gca gag 1507 

Leu Arg Leu Glu Arg Gly Pro Leu Asp Arg Glu Val Ala He Ala Glu 

455 460 465 

ctg aag age tgg tgg gaa gga gaa aac aat gag tgatttttat gecgacaggt 1560 

Leu Lys Ser Trp Trp Glu Gly Glu Asn Asn Glu 

470 475 480 



<210> 358 
<211> 480 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 358 

Val Asp Gin Glu Val Asp Arg Leu Ala Leu Met Ala Arg Ala His Gin 
1*5 10 15 

Ala He Gly Glu Leu Ser Asp He Leu Val Pro Leu Ala Ala Ala Phe 
20 25 30 

Ser Ser Lys Gly His Ser Leu Tyr Leu Val Gly Gly Ser Val Arg Asp 



Ala Phe Leu Gly Glu Leu Gly His Asp Leu Asp Phe Thr Thr Ser Ala 

50 55 60 

Arg Pro Glu Glu Thr Lys Ala He Leu Asp Asp Tyr Ala Asp Val Val 

65 70 75 80 

Trp Asp Thr Gly He Ala Phe Gly Thr Leu Ser Ala Glu Lys His Gly 
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Gin Gin He Glu He Thr Thr Phe Arg Ser Asp Leu Tyr Asp Gly Asn 
100 105 110 

Ser Arg Asn Pro Glu Val Thr Phe Gly Asp Thr Leu Glu Gly Asp Leu 
115 120 125 

He Arg Arg Asp Phe Lys Val Asn Ala Met Ala Val Glu He Gin Ala 
130 135 140 

Asp Gly Glu Leu Thr Phe His Asp Pro Val Gly Gly Leu Glu Asp Leu 
145 150 155 160 

Leu Thr His Thr Leu Asp Thr Pro Ala Thr Pro Glu Gin Ser Phe Asn 
165 170 175 

Asp Asp Pro Leu Arg Met Leu Arg Ala Ala Arg Phe Val Ser Gin Leu 
180 185 190 

Asn Phe Thr Leu Ala Pro Arg Val He Thr Ala Met Thr Glu Met Ala 
195 200 205 

Gin Gin He Thr Arg He Thr Val Glu Arg Met Gin Val Glu Leu Asp 
210 215 220 

Lys Met He Leu Gly Lys Asn Pro Glu Ala Gly He Asp Leu Met Val 
225 230 235 240 

Glu Ser Gly He Ala Gin He He Tyr Pro Glu He Pro Ala Met Gin 
245 250 255 

Met Thr Gin Asp Glu His Met Gin His Lys Asp Val Tyr Ala His Ser 
260 265 270 

Leu Gin Val Met Arg Gin Ala He Asp Gin Glu Glu Asp Gly Pro Asp 
275 ■ 280 285 

Leu Val Leu Arg Trp Ala Ala Leu Leu His Asp Cys Gly Lys Pro Asp 
290 295 300 

Thr Arg Asp Phe Asn Glu Glu Gly Arg Val Ser Phe His Gin His Glu 
305 310 315 320 

Val Val Gly Ala Lys Leu Val Arg Arg Arg Met Arg Lys Leu Lys Tyr 
325 330 335 

Ser Lys Gin Met Val Gly Asp Val Gly Gin Leu Val Phe Leu His Met 
340 345 350 

Arg Phe His Gly Phe Ser Glu Gly Gin Trp Thr Asp Ser Ala Val Arg 
355 360 365 

Arg Tyr Ala Ala Asp Ala Gly Glu Leu Leu Pro Arg Leu His Lys Leu 
370 375 380 

Val Arg Ala Asp Cys Thr Thr Arg Asn Lys Arg Lys Ala Ala Arg Leu 
385 390 395 400 



Gin Ala Thr Tyr Asp His Leu Glu Glu Arg He Ala Glu lie Ala Ala 
405 410 415 
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Lys Glu Asp Leu Ala Arg Val Arg 
420 

Met Glu lie Leu Asn lie Gin Ala 

435 440 

Ala Phe Leu Lys Glu Leu Arg Leu 
450 455 

Val Ala He Ala Glu Leu Lys Ser 
465 470 



Pro Asp Leu Asp Gly Asn Glu He 
425 430 

Gly Pro Glu Val Gly Lys Ala Trp 
445 

Glu Arg Gly Pro Leu Asp Arg Glu 
460 

Trp Trp Glu Gly Glu Asn Asn Glu 
475 480 



<210> 359 
<211> 1100 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1077) 

<223> RXN01704 

<400> 359 

cga gga att ggc aac gcc ggg aag ggg gtt aag gta acc acc gcg tct 
Arg Gly He Gly Asn Ala Gly Lys Gly Val Lys Val Thr Thr Ala Ser 



get gat cgt gtc gat tec egg tgc cca gca gcg gca gca ggt get ggt 
Ala Asp Arg Val Asp Ser Arg Cys Pro Ala Ala Ala Ala Gly Ala Gly 



tgc tgt gac tat gca gaa etc aac cca act gtg gag ctt gag ate aag 
Cys Cys Asp Tyr Ala Glu Leu Asn Pro Thr Val Glu Leu Glu He Lys 



144 



tec cgc gtg ctt cgt gat cag ttg gag cgc ate ggt gga ate gat gag 192 

Ser Arg Val Leu Arg Asp Gin Leu Glu Arg He Gly Gly He Asp Glu 

50 55 60 

ctt cct gaa ttt gag ctt caa gat ctg gag cca aca get ggt tgg cgt 240 

Leu Pro Glu Phe Glu Leu Gin Asp Leu Glu Pro Thr Ala Gly Trp Arg 

65 70 75 80 

acc cgc gtt cgc etc ggc gtt gat gcg tct ggt cgt gcc ggg ttc cgc 288 

Thr Arg Val Arg Leu Gly Val Asp Ala Ser Gly Arg Ala Gly Phe Arg 
85 90 95 

aag ctg aag tec aat gag ttg gtt act gag gtt gcg tgt tct cag gtt 336 

Lys Leu Lys Ser Asn Glu Leu Val Thr Glu Val Ala Cys Ser Gin Val 
100 105 110 

gtg cca gag ctt ctt gag ggc ctt gtg ggt gag ggc get cgt cgt ttc 384 

Val Pro Glu Leu Leu Glu Gly Leu Val Gly Glu Gly Ala Arg Arg Phe 

115 120 125 



acc cct ggc gtg gag ate att gca get att gat gat gcg ggt cag cgc 432 
Thr Pro Gly Val Glu He He Ala Ala He Asp Asp Ala Gly Gin Arg 
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cac gtt gtg gaa tec cgt aag get cct cgt ggt cgt cgt act gaa act 480 

His Val Val Glu Ser Arg Lys Ala Pro Arg Gly Arg Arg Thr Glu Thr 
145 150 155 160 

gtg ttg aag gtg ctg gaa ggc act ggc gag gtg gag cag aag gta ggc 528 

Val Leu Lys Val Leu Glu Gly Thr Gly Glu Val Glu Gin Lys Val Gly 
165 170 175 

gat tac acc tgg aag ttc cca gtt tct tec ttc tgg cag gcg cac acc 576 

Asp Tyr Thr Trp Lys Phe Pro Val Ser Ser Phe Trp Gin Ala His Thr 
180 185 190 

aag gee cct gcg gcg tat tea gag ttc ate gee gaa gcg tta acc gga 624 

Lys Ala Pro Ala Ala Tyr Ser Glu Phe lie Ala Glu Ala Leu Thr Gly 
195 200 205 

ttg gaa ctg gtt gac gtc gat aag cgt ggc cct gtt gcg tgg gac ctt 672 

Leu Glu Leu Val Asp Val Asp Lys Arg Gly Pro Val Ala Trp Asp Leu 
210 215 220 

tat ggc ggc gtc ggc ctg ttc gcg ccg att ate acc age aag ctg cag 720 

Tyr Gly Gly Val Gly Leu Phe Ala Pro lie He Thr Ser Lys Leu Gin 
225 230 235 240 

gca get gtc cac tct gtg gag ctg tec cca ggt tea gcg gag get ggc 768 

Ala Ala Val His Ser Val Glu Leu Ser Pro Gly Ser Ala Glu Ala Gly 
245 250 255 

gaa gag gcg ttg get ggt ttg cct gtc act ttc cac act ggt egg gta 816 

Glu Glu Ala Leu Ala Gly Leu Pro Val Thr Phe His Thr Gly Arg Val 
260 265 270 

gag ggc atg gcg tec cag ctg cct teg cca aac gtg gtt gtt ttg gat 864 

Glu Gly Met Ala Ser Gin Leu Pro Ser Pro Asn Val Val Val Leu Asp 
275 280 285 

cct cct cgc acc ggt gca ggc agt gac gtg ttg aag age ate gcg gag 912 

Pro Pro Arg Thr Gly Ala Gly Ser Asp Val Leu Lys Ser He Ala Glu 
290 295 300 

get aag cct cag ctg gtt ate cac att ggt tgt gac ccg gcg act ttc 960 

Ala Lys Pro Gin Leu Val He His He Gly Cys Asp Pro Ala Thr Phe 
305 310 315 320 

get cgc gac gtt gee gat tgg aag etc aac ggc tac gaa atg gat caa 1008 

Ala Arg Asp Val Ala Asp Trp Lys Leu Asn Gly Tyr Glu Met Asp Gin 
325 330 335 

ttg get gtt ttt aac gcg ttc cct gga act cac cac ttt gag acg att 1056 

Leu Ala Val Phe Asn Ala Phe Pro Gly Thr His His Phe Glu Thr He 
340 345 350 

ggt gta ttt gtc cgc gtt tec taaggeggat taagccttgg eta 1100 

Gly Val Phe Val Arg Val Ser 
355 



<210> 360 
<211> 359 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 360 

Arg Gly He Gly Asn Ala Gly Lys- Gly Val Lys Val Thr Thr Ala Ser 
15 10 15 

Ala Asp Arg Val Asp Ser Arg Cys Pro Ala Ala Ala Ala Gly Ala Gly 
20 25 30 

Cys Cys Asp Tyr Ala Glu Leu Asn Pro Thr Val Glu Leu Glu He Lys 
35 40 45 

Ser Arg Val Leu Arg Asp Gin Leu Glu Arg He Gly Gly He Asp Glu 
50 55 60 

Leu Pro Glu Phe Glu Leu Gin Asp Leu Glu Pro Thr Ala Gly Trp Arg 
65 70 75 80 

Thr Arg Val Arg Leu Gly Val Asp Ala Ser Gly Arg Ala Gly Phe Arg 
85 90 95 

Lys Leu Lys Ser Asn Glu Leu Val Thr Glu Val Ala Cys Ser Gin Val 
100 105 110 

Val Pro Glu Leu Leu Glu Gly Leu Val Gly Glu Gly Ala Arg Arg Phe 
115 120 125 

Thr Pro Gly Val Glu He He Ala Ala He Asp Asp Ala Gly Gin Arg 
130 135 140 

His Val Val Glu Ser Arg Lys Ala Pro Arg Gly Arg Arg Thr Glu Thr 
145 150 155 160 

Val Leu Lys Val Leu Glu Gly Thr Gly Glu Val Glu Gin Lys Val Gly 
165 170 175 

Asp Tyr Thr Trp Lys Phe Pro Val Ser Ser Phe Trp Gin Ala His Thr 
180 185 190 

Lys Ala Pro Ala Ala Tyr Ser Glu Phe He Ala Glu Ala Leu Thr Gly 
195 200 205 

Leu Glu Leu Val Asp Val Asp Lys Arg Gly Pro Val Ala Trp Asp Leu 
210 215 220 

Tyr Gly Gly Val Gly Leu Phe Ala Pro He He Thr Ser Lys Leu Gin 
225 230 235 240 

Ala Ala Val His Ser Val Glu Leu Ser Pro Gly Ser Ala Glu Ala Gly 
245 250 255 

Glu Glu Ala Leu Ala Gly Leu Pro Val Thr Phe His Thr Gly Arg Val 
260 265 270 

Glu Gly Met Ala Ser Gin Leu Pro Ser Pro Asn Val Val Val Leu Asp 
275 280 285 

Pro Pro Arg Thr Gly Ala Gly Ser Asp Val Leu Lys Ser He Ala Glu 
290 295 300 
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Ala Lys Pro Gin Leu Val lie His 
305 310 

Ala Arg Asp Val Ala Asp Trp Lys 
325 

Leu Ala Val Phe Asn Ala Phe Pro 
340 

Gly Val Phe Val Arg Val Ser 
355 



lie Gly Cys Asp Pro Ala Thr Phe 
315 320 



Leu Asn Gly Tyr Glu Met Asp Gin 
330 335 



Gly Thr His His Phe Glu Thr lie 
345 350 



<210> 361 
<211> 839 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (816) 
<223> FRXA01704 

<400> 361 

gat gcg tct ggt cgt gcc ggg ttc cgc aag ctg aag tec aat gag ttg 
Asp Ala Ser Gly Arg Ala Gly Phe Arg Lys Leu Lys Ser Asn Glu Leu 



gtt act gag gtt gcg tgt tct cag gtt gtg cca gag ctt ctt gag ggc 96 
Val Thr Glu Val Ala Cys Ser Gin Val Val Pro Glu Leu Leu Glu Gly 
20 25 30 

ctt gtg ggt gag ggc get cgt cgt ttc acc cct ggc gtg gag ate att 144 
Leu Val Gly Glu Gly Ala Arg Arg Phe Thr Pro Gly Val Glu He He 
35 40 45 

gca get att gat gat gcg ggt cag cgc cac gtt gtg gaa tec cgt aag 192 
Ala Ala He Asp Asp Ala Gly Gin Arg His Val Val Glu Ser Arg Lys 
50 55 60 

get cct cgt ggt cgt cgt act gaa act gtg ttg aag gtg ctg gaa ggc 240 
Ala Pro Arg Gly Arg Arg Thr Glu Thr Val Leu Lys Val Leu Glu Gly 
65 70 75 80 

act ggc gag gtg gag cag aag gta ggc gat tac acc tgg aag ttc cca 288 
Thr Gly Glu Val Glu Gin Lys Val Gly Asp Tyr Thr Trp Lys Phe Pro 
85 90 95 

gtt tct tec ttc tgg cag gcg cac acc aag gcc cct gcg gcg tat tea 336 
Val Ser Ser Phe Trp Gin Ala His Thr Lys Ala Pro Ala Ala Tyr Ser 
100 105 110 

gag ttc ate gcc gaa gcg tta acc gga ttg gaa ctg gtt gac gtc gat 384 
Glu Phe He Ala Glu Ala Leu Thr Gly Leu Glu Leu Val Asp Val Asp 
115 120 125 

aag cgt ggc cct gtt gcg tgg gac ctt tat ggc ggc gtc ggc ctg ttc 432 
Lys Arg Gly Pro Val Ala Trp Asp Leu Tyr Gly Gly Val Gly Leu Phe 
130 135 140 

gcg ccg att ate acc age aag ctg cag gca get gtc cac tct gtg gag 480 
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Ala Pro lie lie Thr Ser Lys Leu Gin Ala Ala Val His Ser Val Glu 

145 150 155 160 

ctg tec cca ggt tea gcg gag get ggc gaa gag gcg ttg get ggt ttg 528 

Leu Ser Pro Gly Ser Ala Glu Ala Gly Glu Glu Ala Leu Ala Gly Leu 

165 170 175 

cct gtc act ttc cac act ggt egg gta gag ggc atg gcg tec cag ctg 576 

Pro Val Thr Phe His Thr Gly Arg Val Glu Gly Met Ala Ser Gin Leu 

180 185 190 

cct teg cca aac gtg gtt gtt ttg gat cct cct cgc ace ggt gca ggc 624 

Pro Ser Pro Asn Val Val Val Leu Asp Pro Pro Arg Thr Gly Ala Gly 

195 200 205 

agt gac gtg ttg aag age ate gcg gag get aag cct cag ctg gtt ate 672 

Ser Asp Val Leu Lys Ser lie Ala Glu Ala Lys Pro Gin Leu Val lie 

210 215 220 

cac att ggt tgt gac ccg gcg act ttc get cgc gac gtt gee gat tgg 720 

His He Gly Cys Asp Pro Ala Thr Phe Ala Arg Asp Val Ala Asp Trp 

225 230 235 240 

aag etc aac ggc tac gaa atg gat caa ttg get gtt ttt aac gcg ttc 768 

Lys Leu Asn Gly Tyr Glu Met Asp Gin Leu Ala Val Phe Asn Ala Phe 

245 250 255 

cct gga act cac cac ttt gag acg att ggt gta ttt gtc cgc gtt tec 816 

Pro Gly Thr His His Phe Glu Thr He Gly Val Phe Val Arg Val Ser 

260 265 270 

taaggeggat taagccttgg eta 839 



<210> 362 
<211> 272 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 362 

Asp Ala Ser Gly Arg Ala Gly Phe Arg Lys Leu Lys Ser Asn Glu Leu 
15 10 15 

Val Thr Glu Val Ala Cys Ser Gin Val Val Pro Glu Leu Leu Glu Gly 
20 25 30 

Leu Val Gly Glu Gly Ala Arg Arg Phe Thr Pro Gly Val Glu He He 



Ala Ala He Asp Asp Ala Gly Gin Arg His Val Val Glu Ser Arg Lys 
50 55 60 

Ala Pro Arg Gly Arg Arg Thr Glu Thr Val Leu Lys Val Leu Glu Gly 
65 70 75 80 

Thr Gly Glu Val Glu Gin Lys Val Gly Asp Tyr Thr Trp Lys Phe Pro 
85 90 95 

Val Ser Ser Phe Trp Gin Ala His Thr Lys Ala Pro Ala Ala Tyr Ser 
100 105 110 
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Glu Phe He Ala Glu Ala Leu Thr 
115 120 

Lys Arg Gly Pro Val Ala Trp Asp 
130 135 

Ala Pro He He Thr Ser Lys Leu 
145 150 

Leu Ser Pro Gly Ser Ala Glu Ala 
165 

Pro Val Thr Phe His Thr Gly Arg 
180 

Pro Ser Pro Asn Val Val Val Leu 
195 200 

Ser Asp Val Leu Lys Ser He Ala 
210 215 

His He Gly Cys Asp Pro Ala Thr 
225 230 

Lys Leu Asn Gly Tyr Glu Met Asp 
245 

Pro Gly Thr His His Phe Glu Thr 
260 



Gly Leu Glu Leu Val Asp Val Asp 
125 

Leu Tyr Gly Gly Val Gly Leu Phe 
140 

Gin Ala Ala Val His Ser Val Glu 
155 160 

Gly Glu Glu Ala Leu Ala Gly Leu 
170 175 

Val Glu Gly Met Ala Ser Gin Leu 
185 190 

Asp Pro Pro Arg Thr Gly Ala Gly 
205 

Glu Ala Lys Pro Gin Leu Val He 
220 

Phe Ala Arg Asp Val Ala Asp Trp 

235 240 

Gin Leu Ala Val Phe Asn Ala Phe 
250 255 

He Gly Val Phe Val Arg Val Ser 
265 270 



<210> 363 
<211> 942 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (919) 
<223> RXA02523 

<400> 363 

agtgtgtgag gcttcatgcc tccagcgtag acctcttggt agattgaagt ccgtgactag 60 

ctccgaaaat cttgattccc accgtctgcg gcttgatgtc gtg acc att ttc ccc 115 

Val Thr He Phe Pro 



gaa tac ctg gat cct ctg cgc cat gcc ctg ctg ggt aag gcg att gag 

Glu Tyr Leu Asp Pro Leu Arg His Ala Leu Leu Gly Lys Ala He Glu 

10 15 20 

gat ggc att ttg gaa gtc ggt gtt cat gat ctt egg aat tgg gcg acc 

Asp Gly He Leu Glu Val Gly Val His Asp Leu Arg Asn Trp Ala Thr 



ggc gga cac aag gcc gtc gac gat acc ccg tat ggc ggt ggc ccg ggc 
Gly Gly His Lys Ala Val Asp Asp Thr Pro Tyr Gly Gly Gly Pro Gly 



BGI-127CP 



-480 - 



40 45 50 

atg gtg atg aag cca gag gtc tgg ggg cca gcg ctt gat gat gtc gcc 307 

Met Val Met Lys Pro Glu Val Trp Gly Pro Ala Leu Asp Asp Val Ala 
55 60 65 

gca ggc egg gtg age ggt gcg gaa etc gat teg gcc teg ctg cac ctg 355 

Ala Gly Arg Val Ser Gly Ala Glu Leu Asp Ser Ala Ser Leu His Leu 
70 75 80 85 

aaa aat gtg cgc cat gat gag ctg ggt ggc gtc gaa aag cgt get tat 403 

Lys Asn Val Arg His Asp Glu Leu Gly Gly Val Glu Lys Arg Ala Tyr 
90 95 100 

gtc gtg gaa gaa gac cgc gac ctg ccg ctg ttg ctg gtg ccc acc ccg 451 

Val Val Glu Glu Asp Arg Asp Leu Pro Leu Leu Leu Val Pro Thr Pro 
105 110 115 

get ggc aag ccg ttc acg cag gcg gat gcg cag gcg tgg tec aac gag 499 

Ala Gly Lys Pro Phe Thr Gin Ala Asp Ala Gin Ala Trp. Ser Asn Glu 
120 125 130 



gag cac att gtg ttc gcg tgc ggg cgc 

Glu His He Val Phe Ala Cys Gly Arg 
135 140 

gtt att gat gat gcc gcc aac cgc tac 

Val He Asp Asp Ala Ala Asn Arg Tyr 

150 155 



tac gag ggc att gac cag cgc 547 

Tyr Glu Gly He Asp Gin Arg 
145 

cgc gtg cgc gag gta teg ate 595 

Arg Val Arg Glu Val Ser He 

160 165 



ggc gat tat gtg ctg ate ggc ggg gaa gtg gca gtc ctg gtc ate gcg 643 

Gly Asp Tyr Val Leu He Gly Gly Glu Val Ala Val Leu Val He Ala 
170 175 180 

gaa gcc gtc gtg cgc ctg ate cct ggc gtg etc gga aac cgt cgt age 691 

Glu Ala Val Val Arg Leu He Pro Gly Val Leu Gly Asn Arg Arg Ser 
185 190 195 

cac gaa gaa gac age ttc tec gat ggc ctg etc gaa ggc ccg teg tac 739 

His Glu Glu Asp Ser Phe Ser Asp Gly Leu Leu Glu Gly Pro Ser Tyr 
200 205 210 

aca aag ccg cgc acc tgg cgc gga ctt gac gtc ccc gaa gta eta ttc 787 

Thr Lys Pro Arg Thr Trp Arg Gly Leu Asp Val Pro Glu Val Leu Phe 
215 220 225 

teg ggc aac cac gcc aag gtc gat cgc tgg cga cgc gat cag gcg etc 835 

Ser Gly Asn His Ala Lys Val Asp Arg Trp Arg Arg Asp Gin Ala Leu 

230 235 240 245 

eta cgc acc cag gca att agg cct gag ctt ate gac gca tec etc etc 883 

Leu Arg Thr Gin Ala lie Arg Pro Glu Leu He Asp Ala Ser Leu Leu 
250 255 260 

gat tec acc gac etc aaa gta ttg gga ctg gac aaa tgacagagac 929 

Asp Ser Thr Asp Leu Lys Val Leu Gly Leu Asp Lys 
265 270 



cacacctcaa ccc 



942 
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<210> 364 
<211> 273 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 364 

Val Thr lie Phe Pro Glu Tyr Leu Asp Pro Leu Arg His Ala Leu Leu 



Gly Lys Ala lie Glu Asp Gly lie Leu Glu Val Gly Val His Asp Leu 

20 25 30 

Arg Asn Trp Ala Thr Gly Gly His Lys Ala Val Asp Asp Thr Pro Tyr 

35 40 45" 

Gly Gly Gly Pro Gly Met Val Met Lys Pro Glu Val Trp Gly Pro Ala 

50 55 60 

Leu Asp Asp Val Ala Ala Gly Arg Val Ser Gly Ala Glu Leu Asp Ser 



Ala Ser Leu His Leu Lys Asn Val Arg His Asp Glu Leu Gly Gly Val 
85 90 95 

Glu Lys Arg Ala Tyr Val Val Glu Glu Asp Arg Asp Leu Pro Leu Leu 
100 105 110 

Leu Val Pro Thr Pro Ala Gly Lys Pro Phe Thr Gin Ala Asp Ala Gin 
115 120 125 

Ala Trp Ser Asn Glu Glu His lie Val Phe Ala Cys Gly Arg Tyr Glu 
130 135 140 

Gly lie Asp Gin Arg Val lie Asp Asp Ala Ala Asn Arg Tyr Arg Val 
145 150 155 160 

Arg Glu Val Ser lie Gly Asp Tyr Val Leu lie Gly Gly Glu Val Ala 
165 170 175 

Val Leu Val He Ala Glu Ala Val Val Arg Leu He Pro Gly Val Leu 
180 185 190 

Gly Asn Arg Arg Ser His Glu Glu Asp Ser Phe Ser Asp Gly Leu Leu 
195 200 205 

Glu Gly Pro Ser Tyr Thr Lys Pro Arg Thr Trp Arg Gly Leu Asp Val 
210 215 220 

Pro Glu Val Leu Phe Ser Gly Asn His Ala Lys Val Asp Arg Trp Arg 
225 230 235 240 

Arg Asp Gin Ala Leu Leu Arg Thr Gin Ala He Arg Pro Glu Leu He 
245 250 255 

Asp Ala Ser Leu Leu Asp Ser Thr Asp Leu Lys Val Leu Gly Leu Asp 
260 265 270 
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<210> 365 

<211> 1068 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1045) 
<223> RXA02243 

<400> 365 

ctgtttttga agcgccttga tccagctgaa cgtaaagcag ccatgggcgt tattcgcgcg 60 

tctgcatggt ttaacaaata atgagtggaa agggcacttc atg cgc eta gtt ttt 115 

Met Arg Leu Val Phe 



gec gga act ccg gaa cct gca gtg gtg gca ctg caa aag etc att gat 
Ala Gly Thr Pro Glu Pro Ala Val Val Ala Leu Gin Lys Leu lie Asp 



tec gat cat gag gtc gtc get gtg ttg acg caa cca gat gca cgt cgc 
Ser Asp His Glu Val Val Ala Val Leu Thr Gin Pro Asp Ala Arg Arg 



ggc cgt ggt cgt acg ctg cat cct tea get gtc gcg gag ctt gca cag 259 
Gly Arg Gly Arg Thr Leu His Pro Ser Ala Val Ala Glu Leu Ala Gin 



cag cac ggt att gag gtg tta aag ccc acc tec ctg aag get gat acg 
Gin His Gly lie Glu Val Leu Lys Pro Thr Ser Leu Lys Ala Asp Thr 



gaa gat ggc caa gca ate cgt cag cgc ttg get gag ctt gec ccc gat 355 

Glu Asp Gly Gin Ala lie Arg Gin Arg Leu Ala Glu Leu Ala Pro Asp 

70 75 80 85 

tgc ttg ccg gtg gtg gca tac gga cag ctg ate acc aag gat ttg ctg 403 

Cys Leu Pro Val Val Ala Tyr Gly Gin Leu lie Thr Lys Asp Leu Leu 
90 95 100 

gat gtt gcg cca cac ggt tgg gtg aat ctg cac ttt tct ttg ctt cct 451 

Asp Val Ala Pro His Gly Trp Val Asn Leu His Phe Ser Leu Leu Pro 
105 110 115 

gca tgg cgt ggg gcg gcg ccg gtt cag gcg teg ate cgt gaa ggc gat 4 99 

Ala Trp Arg Gly Ala Ala Pro Val Gin Ala Ser lie Arg Glu Gly Asp 
120 125 130 

cag ate act ggt gec acg acc ttc cgc att gat gag ggc ctg gat acc 547 

Gin He Thr Gly Ala Thr Thr Phe Arg He Asp Glu Gly Leu Asp Thr 

135 140 145 

ggc gtg att ttg tec acc ate gag gac aca att cag ccc acc gat act 595 

Gly Val He Leu Ser Thr He Glu Asp Thr He Gin Pro Thr Asp Thr 

150 155 160 165 

gcg gat gat ctt ctt act cgc ctg gcg tat tea ggc ggt gac ctg ctg 643 

Ala Asp Asp Leu Leu Thr Arg Leu Ala Tyr Ser Gly Gly Asp Leu Leu 
170 175 180 
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gtt gag acc atg act ggc ctg gag cag ggc aca ate acc ccg cgc gec 691 

Val Glu Thr Met Thr Gly Leu Glu Gin Gly Thr lie Thr Pro Arg Ala 

185 190 195 

cag gaa ggc gag gec acg tac gec tea aaa ate acc acc cag gac gcg 739 

Gin Glu Gly Glu Ala Thr Tyr Ala Ser Lys lie Thr Thr Gin Asp Ala 

200 205 210 

cag att gat tgg teg aag ccc gec gag gtc ate gac cgc cac ate agg 787 

Gin lie Asp Trp Ser Lys Pro Ala Glu Val lie Asp Arg His He Arg 

215 220 225 

gca cat acc cca gga cct ggc gca tgg acc acg ctt gtc gac gec cgc 835 

Ala His Thr Pro Gly Pro Gly Ala Trp Thr Thr Leu Val Asp Ala Arg 

230 235 240 245 

etc aag gtc ggg ccc ate age cac tea ggc gag gtc gaa gta gca gcg 883 

Leu Lys Val Gly Pro He Ser His Ser Gly Glu Val Glu Val Ala Ala 

250 255 260 

gac ttg gcg cct ggc gee ate ctg gcg caa aag aac tec gtg gtg gtc 931 

Asp Leu Ala Pro Gly Ala He Leu Ala Gin Lys Asn Ser Val Val Val 

265 270 275 

gga acg ggc acc aca cca att gtt ctg ggc aat ate caa ccc ccg gga 979 

Gly Thr Gly Thr Thr Pro He Val Leu Gly Asn He Gin Pro Pro Gly 

280 285 290 

aag aaa atg atg aat gca gca gac tgg gcg cgt ggt gtc caa ctt gat 1027 

Lys Lys Met Met Asn Ala Ala Asp Trp Ala Arg Gly Val Gin Leu Asp 

295 300 305 

cag gaa gcg aaa ttc caa tgagectaga aaaatcegge gga 1068 

Gin Glu Ala Lys Phe Gin 

310 315 



<210> 366 
<2H> 315 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 366 

Met Arg Leu Val Phe Ala Gly Thr Pro Glu Pro Ala Val Val Ala Leu 
15 10 15 

Gin Lys Leu He Asp Ser Asp His Glu Val Val Ala Val Leu Thr Gin 
20 25 30 

Pro Asp Ala Arg Arg Gly Arg Gly Arg Thr Leu His Pro Ser Ala Val 
35 40 45 

Ala Glu Leu Ala Gin Gin His Gly He Glu Val Leu Lys Pro Thr Ser 
50 55 60 

Leu Lys Ala Asp Thr Glu Asp Gly Gin Ala He Arg Gin Arg Leu Ala 
65 70 75 80 



Glu Leu Ala Pro Asp Cys Leu Pro Val Val Ala Tyr Gly Gin Leu He 
85 90 95 
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Thr Lys Asp Leu Leu Asp Val Ala Pro His Gly Trp Val Asn Leu His 
100 105 110 

Phe Ser Leu Leu Pro Ala Trp Arg Gly Ala Ala Pro Val Gin Ala Ser 
115 120 125 

He Arg Glu Gly Asp Gin He Thr Gly Ala Thr Thr Phe Arg He Asp 
130 135 140 

Glu Gly Leu Asp Thr Gly Val He Leu Ser Thr He Glu Asp Thr He 
145 150 155 160 

Gin Pro Thr Asp Thr Ala Asp Asp Leu Leu Thr Arg Leu Ala Tyr Ser 
165 170 175 

Gly Gly Asp Leu Leu Val Glu Thr Met Thr Gly Leu Glu Gin Gly Thr 
180 185 190 

He Thr Pro Arg Ala Gin Glu Gly Glu Ala Thr Tyr Ala Ser Lys He 
195 200 205 

Thr Thr Gin Asp Ala Gin He Asp Trp Ser Lys Pro Ala Glu Val He 
210 215 220 



Asp Arg His He Arg Ala His Thr 
225 230 

Leu Val Asp Ala Arg Leu Lys Val 
245 

Val Glu Val Ala Ala Asp Leu Ala 
260 

Asn Ser Val Val Val Gly Thr Gly 

275 280 

He Gin Pro Pro Gly Lys Lys Met 
290 295 



Pro Gly Pro Gly Ala Trp Thr Thr 
235 240 

Gly Pro He Ser His Ser Gly Glu 
250 255 

Pro Gly Ala He Leu Ala Gin Lys 
265 270 

Thr Thr Pro He Val Leu Gly Asn 
285 

Met Asn Ala Ala Asp Trp Ala Arg 
300 



Gly Val Gin Leu Asp Gin Glu Ala Lys Phe Gin 
305 310 315 



<210> 


367 


<211> 


1218 


<212> 


DNA 


<213> 


Corynebacterium 


<220> 




<221> 


CDS 


<222> 


(101) . . (1195) 


<223> 


RXA00217 


<400> 


367 



glutamicum 



ccaaataaaa gaaattcggg atttcgggaa catgcggata cgctacgttg ttgagattaa 60 

ttaagtaaac gtaggcagaa agctttgtag aggggagatc atg egg gtt ctt gca 115 

Met Arg Val Leu Ala 

1 5 



gca atg agt gga ggc gtt gat tec gec gtc gcg gcg tea cgc gcg gtc 163 
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Ala Met Ser Gly Gly Val Asp Ser Ala Val Ala Ala Ser Arg Ala Val 



gca get ggt cat gaa gtg gtt ggc gtg cat ttg gcg ttg teg caa gat 
Ala Ala Gly His Glu Val Val Gly Val His Leu Ala Leu Ser Gin Asp 



ccg caa acg gtg cgt gag tct teg cgc ggt tgc tgc tct ctg gaa gat 259 
Pro Gin Thr Val Arg Glu Ser Ser Arg Gly Cys Cys Ser Leu Glu Asp 



tec get gat get cgt cgc gtg tgt gac aag ttg ggt ate ccg ttt tat 307 
Ser Ala Asp Ala Arg Arg Val Cys Asp Lys Leu Gly lie Pro Phe Tyr 



gtc tgg gat ttc teg gat cgt ttc aag gaa gat gtg ate gac aac ttc 
Val Trp Asp Phe Ser Asp Arg Phe Lys Glu Asp Val lie Asp Asn Phe 



att gat tct tac gcg ate ggt gag act cca aac cct tgc ctg cgt tgt 403 

lie Asp Ser Tyr Ala lie Gly Glu Thr Pro Asn Pro Cys Leu Arg Cys 
90 95 100 

aat gag aaa ate aag ttt gee gec ttg ctt gag cgt ggc ate gcg ctt 451 

Asn Glu Lys lie Lys Phe Ala Ala Leu Leu Glu Arg Gly lie Ala Leu 
105 110 115 

ggt ttc gat gca gtg gtt acc ggc cac tac gcg cgc ttg acc cag cct 499 

Gly Phe Asp Ala Val Val Thr Gly His Tyr Ala Arg Leu Thr Gin Pro 
120 125 130 

get gat ggt ggc gat ggc tac ttg cgt cgc gga gtt gat ccc aac aag 547 

Ala Asp Gly Gly Asp Gly Tyr Leu Arg Arg Gly Val Asp Pro Asn Lys 

135 140 145 

gat cag tct tac gtg ctt ggt gtg ctt ggc get cat gag ate gag cac 595 

Asp Gin Ser Tyr Val Leu Gly Val Leu Gly Ala His Glu lie Glu His 

150 155 160 165 

tgc atg ttc cca gtc ggc gat acc ate aag cct gaa ate cgt gaa gaa 643 

Cys Met Phe Pro Val Gly Asp Thr lie Lys Pro Glu He Arg Glu Glu 
170 175 180 

gee agt get gca ggt ttc tct gtg gca aag aag cca gac tec tac gac 691 

Ala Ser Ala Ala Gly Phe Ser Val Ala Lys Lys Pro Asp Ser Tyr Asp 
185 190 195 

att tgc ttc att ccg gat ggc aac acc cag gcg ttc ttg ggc aag cac 739 

He Cys Phe He Pro Asp Gly Asn Thr Gin Ala Phe Leu Gly Lys His 
200 205 210 

ate ggt atg cgt ccg ggc atg ate gtg gat cag gaa ggc acg cat etc 787 

lie Gly Met Arg Pro Gly Met lie Val Asp Gin Glu Gly Thr His Leu 

215 220 225 

cgt gag cac get ggt gtc cat gaa ttc acc att ggt cag cgc aag ggc 835 

Arg Glu His Ala .Gly Val His Glu Phe Thr He Gly Gin Arg Lys Gly 

230 235 240 245 



ctt gac att aag get cca gca gec gat ggt cgt cca cgt tac gtc acc 883 
Leu Asp He Lys Ala Pro Ala Ala Asp Gly Arg Pro Arg Tyr Val Thr 
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gat att gat gcc aag acc ggc acc gtc acc gtt ggt act cgc gaa aac 931 

Asp He Asp Ala Lys Thr Gly Thr Val Thr Val Gly Thr Arg Glu Asn 

265 270 275 

eta aag ate age acc ate cac gcc gat cgt ttg aag ttc etc cat cca 979 

Leu Lys lie Ser Thr He His Ala Asp Arg Leu Lys Phe Leu His Pro 

280 285 290 

gcg atg gac gga cag ate gat tgc gaa gtc cag gtc cgc gca cac ggt 1027 

Ala Met Asp Gly Gin He Asp Cys Glu Val Gin Val Arg Ala His Gly 

295 300 305 

gga gta gtt tec tgc tct gcg acg att gat cgt gac get gat ttc atg 1075 

Gly Val Val Ser Cys Ser Ala Thr He Asp Arg Asp Ala Asp Phe Met 

310 315 320 325 

gtg etc aac etc aat gaa cct ctt cag ggt gtt get cgc ggc cag gca 1123 

Val Leu Asn Leu Asn Glu Pro Leu Gin Gly Val Ala Arg Gly Gin Ala 

330 335 340 

gca gtg ctg tac ctg cct gac gcg gat ggt gac ate gtt ctt gga tea 1171 

Ala Val Leu Tyr Leu Pro Asp Ala Asp Gly Asp He Val Leu Gly Ser 

345 350 355 

ggc acc ate tgc cac acg gag tct taagaaaatt gggegcttat ggt 1218 

Gly Thr He Cys His Thr Glu Ser 

360 365 



<210> 368 
<211> 365 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 368 

Met Arg Val Leu Ala Ala Met Ser Gly Gly Val Asp Ser Ala Val Ala 
15 10 15 

Ala Ser Arg Ala Val Ala Ala Gly His Glu Val Val Gly Val His Leu 

20 25 30 

Ala Leu Ser Gin Asp Pro Gin Thr Val Arg Glu Ser Ser Arg Gly Cys 
35 40 45 

Cys Ser Leu Glu Asp Ser Ala Asp Ala Arg Arg Val Cys Asp Lys Leu 
50 55 60 

Gly He Pro Phe Tyr Val Trp Asp Phe Ser Asp Arg Phe Lys Glu Asp 
65 70 75 80 

Val He Asp Asn Phe He Asp Ser Tyr Ala He Gly Glu Thr Pro Asn 
85 90 95 

Pro Cys Leu Arg Cys Asn Glu Lys He Lys Phe Ala Ala Leu Leu Glu 
100 105 110 



Arg Gly He Ala Leu Gly Phe Asp Ala Val Val Thr Gly His Tyr Ala 
115 120 125 
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Arg Leu Thr Gin Pro Ala Asp Gly Gly Asp Gly Tyr Leu Arg Arg Gly 
130 135 140 

Val Asp Pro Asn Lys Asp Gin Ser Tyr Val Leu Gly Val Leu Gly Ala 
145 150 155 160 

His Glu lie Glu His Cys Met Phe Pro Val Gly Asp Thr lie Lys Pro 

165 170 175 

Glu lie Arg Glu Glu Ala Ser Ala Ala Gly Phe Ser Val Ala Lys Lys 
180 185 190 

Pro Asp Ser Tyr Asp He Cys Phe He Pro Asp Gly Asn Thr Gin Ala 
195 200 205 

Phe Leu Gly Lys His He Gly Met Arg Pro Gly Met He Val Asp Gin 
210 215 220 



Glu Gly Thr His Leu Arg Glu His 
225 230 

Gly Gin Arg Lys Gly Leu Asp He 
245 



Ala Gly Val His Glu Phe Thr He 

235 240 

Lys Ala Pro Ala Ala Asp Gly Arg 

250 255 



Pro Arg Tyr Val Thr Asp He Asp Ala Lys Thr Gly Thr Val Thr Val 
260 265 270 



Gly Thr Arg Glu Asn Leu Lys lie Ser Thr He His Ala Asp Arg Leu 

275 280 285 

Lys Phe Leu His Pro Ala Met Asp Gly Gin He Asp Cys Glu Val Gin 
290 295 300 



Val Arg Ala His Gly Gly Val Val Ser Cys Ser Ala Thr He Asp Arg 
305 310 315 320 



Asp Ala Asp Phe Met Val Leu Asn Leu Asn Glu Pro Leu Gin Gly Val 
325 330 335 



Ala Arg Gly Gin Ala Ala Val Leu Tyr Leu Pro Asp Ala Asp Gly Asp 
340 345 350 



He Val Leu Gly Ser Gly Thr He Cys His Thr Glu Ser 
355 360 365 



<210> 369 
<211> 735 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (712) 

<223> RXA01223 

<400> 369 

gcgggagtgg acgggccgcc agccatcggg gcgacaatca cgggagtttt caacgtgtca 60 

aggatgctca tggcaccatc ctaggcgcgc ctgccatagg atg act tec gtg agt 115 

Met Thr Ser Val Ser 
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ttt ttg tct aaa ate caa gca ctg ttt gec ccc aag cct gaa ctt ccc 163 
Phe Leu Ser Lys lie Gin Ala Leu Phe Ala Pro Lys Pro Glu Leu Pro 



gec gec aaa tgg ctg gtc gtg ggc ctg ggc aac ccc ggc gec aag tac 211 
Ala Ala Lys Trp Leu Val Val Gly Leu Gly Asn Pro Gly Ala Lys Tyr 
25 30 35 

gaa tec acc cga cac aac gtc ggt tac atg tgc caa gac atg ctt ate 259 
Glu Ser Thr Arg His Asn Val Gly Tyr Met Cys Gin Asp Met Leu lie 
40 45 50 

gac gec cac cag cag cag ccc etc acc ccc gec acg ggc tac aag gec 307 
Asp Ala His Gin Gin Gin Pro Leu Thr Pro Ala Thr Gly Tyr Lys Ala 
55 60 65 

etc aca acg cag etc gca cca ggg gtg etc gec gtt cga tec acc act 355 
Leu Thr Thr Gin Leu Ala Pro Gly Val Leu Ala Val Arg Ser Thr Thr 



ttt atg aac cac tec ggc caa ggt gtc gca ccg ate gee gca gcg ttg 403 

Phe Met Asn His Ser Gly Gin Gly Val Ala Pro He Ala Ala Ala Leu 

90 95 100 

ggt ate cca gca gag cgc ate ate gtg ate cac gac gag etc gat ctg 451 

Gly He Pro Ala Glu Arg He He Val He His Asp Glu Leu Asp Leu 

105 110 115 

ccc get gga aaa gta cgc ctg aaa aag ggc gga aac gaa aac ggt cac 499 

Pro Ala Gly Lys Val Arg Leu Lys Lys Gly Gly Asn Glu Asn Gly His 

120 125 130 

aac ggc ctg aaa tec etc acg gaa gag etc ggc acc aga gac tac ctg 547 

Asn Gly Leu Lys Ser Leu Thr Glu Glu Leu Gly Thr Arg Asp Tyr Leu 

135 140 145 

cgc gtc cgc ate ggc att tea cga cca cca gca gga atg gee gtg ccc 595 

Arg Val Arg He Gly He Ser Arg Pro Pro Ala Gly Met Ala Val Pro 

150 155 160 165 

gac tac gtt ttg gaa cca gtc gat cac gac caa cca ggc att gaa ctt 643 

Asp Tyr Val Leu Glu Pro Val Asp His Asp Gin Pro Gly He Glu Leu 

170 175 180 

gee gee gag gca gtg gat ttg ctg ctg gee cag gga tta tct get gcg 691 

Ala Ala Glu Ala Val Asp Leu Leu Leu Ala Gin Gly Leu Ser Ala Ala 

185 190 195 

caa aac get ate cac age cgc tagattgeta gagattcccg cac 735 

Gin Asn Ala He His Ser Arg 
200 



<210> 370 
<211> 204 
<212> PRT 

<213> Corynebacter 



<400> 370 
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Met Thr Ser Val Ser Phe Leu Ser Lys lie Gin Ala Leu Phe Ala Pro 
15 10 15 

Lys Pro Glu Leu Pro Ala Ala Lys Trp Leu Val Val Gly Leu Gly Asn 



Pro Gly Ala Lys Tyr Glu Ser Thr Arg His Asn Val Gly Tyr Met Cys 
35 40 45 

Gin Asp Met Leu lie Asp Ala His Gin Gin Gin Pro Leu Thr Pro Ala 
50 55 60 

Thr Gly Tyr Lys Ala Leu Thr Thr Gin Leu Ala Pro Gly Val Leu Ala 



Val Arg Ser Thr Thr Phe Met Asn His Ser Gly Gin Gly Val Ala Pro 
85 90 95 

lie Ala Ala Ala Leu Gly lie Pro Ala Glu Arg lie lie Val lie His 
100 105 110 

Asp Glu Leu Asp Leu Pro Ala Gly Lys Val Arg Leu Lys Lys Gly Gly 
115 120 125 

Asn Glu Asn Gly His Asn Gly Leu Lys Ser Leu Thr Glu Glu Leu Gly 
130 135 140 

Thr Arg Asp Tyr Leu Arg Val Arg lie Gly lie Ser Arg Pro Pro Ala 
145 150 155 160 

Gly Met Ala Val Pro Asp Tyr Val Leu Glu Pro Val Asp His Asp Gin 
165 170 175 

Pro Gly lie Glu Leu Ala Ala Glu Ala Val Asp Leu Leu Leu Ala Gin 
180 185 190 

Gly Leu Ser Ala Ala Gin Asn Ala lie His Ser Arg 
195 200 



<210> 371 
<211> 475 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (9) . . (452) 

<223> RXA01226 

<400> 371 

ttgaggttgca gaa gaa eta gtg teg cgc age ttt gga tea ttt agt gtg 50 
Ala Glu Glu Leu Val Ser Arg Ser Phe Gly Ser Phe Ser Val 



cac aag cgc tec aac acc gat ate gcg cag ctt cct ggg eta att gtg 
His Lys Arg Ser Asn Thr Asp lie Ala Gin Leu Pro Gly Leu lie Val 



gec aag ccg cgc age ttt atg aac ctg teg gga act ccg att egg gcg 146 
Ala Lys Pro Arg Ser Phe Met Asn Leu Ser Gly Thr Pro lie Arg Ala 
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ctg tgt gac ttc ttt aag att tec cca gec aat gtc ate gtg gtg cat 194 
Leu Cys Asp Phe Phe Lys lie Ser Pro Ala Asn Val lie Val Val His 



gat gaa ttg gag ctt gat ttc ggc tea gtg aag eta cgt cag ggt ggc 
Asp Glu Leu Glu Leu Asp Phe Gly Ser Val Lys Leu Arg Gin Gly Gly 



ggg gat cat ggg cac aat ggt ctg aaa tec acg tec aaa tct ttg gga 290 

Gly Asp His Gly His Asn Gly Leu Lys Ser Thr Ser Lys Ser Leu Gly 

.80 85 90 

act aag gac tat tgg aag etc age atg ggt ate ggt agg cca ccg ggt 338 

Thr Lys Asp Tyr Trp Lys Leu Ser Met Gly lie Gly Arg Pro Pro Gly 

95 100 105 110 

egg atg gat ccg gca agt ttt gtg ttg aag cct ttt ggc aag caa gaa 386 

Arg Met Asp Pro Ala Ser Phe Val Leu Lys Pro Phe Gly Lys Gin Glu 
115 120 125 

ctg gcg gat att ccc ate atg gcg get gac get gca gat etc gtc gaa 434 

Leu Ala Asp lie Pro lie Met Ala Ala Asp Ala Ala Asp Leu Val Glu 
130 135 140 

aag cat ttg cag cag ggc tagctacttg cgccgcgcct ctt 475 

Lys His Leu Gin Gin Gly 
145 



<210> 372 
<211> 148 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 372 

Ala Glu Glu Leu Val Ser Arg Ser Phe Gly Ser Phe Ser Val His Lys 
15 10 15 

Arg Ser Asn Thr Asp lie Ala Gin Leu Pro Gly Leu lie Val Ala Lys 
20 25 30 

Pro Arg Ser Phe Met Asn Leu Ser Gly Thr Pro lie Arg Ala Leu Cys 
35 40 45 

Asp Phe Phe Lys lie Ser Pro Ala Asn Val lie Val Val His Asp Glu 
50 55 60 

Leu Glu Leu Asp Phe Gly Ser Val Lys Leu Arg Gin Gly Gly Gly Asp 



His Gly His Asn Gly Leu Lys Ser Thr Ser Lys Ser Leu Gly Thr Lys 
85 90 95 

Asp Tyr Trp Lys Leu Ser Met Gly lie Gly Arg Pro Pro Gly Arg Met 

100 105 110 

Asp Pro Ala Ser Phe Val Leu Lys Pro Phe Gly Lys Gin Glu Leu Ala 

115 120 125 
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Asp lie Pro lie Met Ala Ala Asp Ala Ala Asp Leu Val Glu Lys His 
130 ' 135 140 

Leu Gin Gin Gly 
145 



<210> 373 
<211> 1614 
<212> DNA 
<213> Corynebact 

<220> 
<221> CDS 

<222> (101) . . (1591) 
<223> RXA00209 

<400> 373 

acaagaccct cgatgctgcg gctgcgttgg accaagcgcc cgctgtcgag gatggacgtt 60 

ttatggttcc gcagattctg ggtgagggcg actaataatt atg acc aac aag tac 115 

Met Thr Asn Lys Tyr 



ctg gtt gaa ggc tct gaa aac gag ctg acc aca aag acc gca gca gag 163 
Leu Val Glu Gly Ser Glu Asn Glu Leu Thr Thr Lys Thr Ala Ala Glu 



ctg gca ggt ctt att cat tec cgc gag gta act tec cgc gag gtt act 
Leu Ala Gly Leu lie His Ser Arg Glu Val Thr Ser Arg Glu Val Thr 



caa gcg cac eta gat cgc att get gcg gtt gac ggc gat att cat gca 
Gin Ala His Leu Asp Arg lie Ala Ala Val Asp Gly Asp lie His Ala 



ttt etc cac gtt ggc cag gag gag gec ctg aac gcg gcg gat gac gtc 

Phe Leu His Val Gly Gin Glu Glu Ala Leu Asn Ala Ala Asp Asp Val 

55 60 65 

gat aag cgt eta gac get gga gag gca cct gec teg get ttg get ggc 

Asp Lys Arg Leu Asp Ala Gly Glu Ala Pro Ala Ser Ala Leu Ala Gly 



gtg ccg ctt gcg ctg aag gat gtc ttt acc acc act gat gcg ccg acc 403 

Val Pro Leu Ala Leu Lys Asp Val Phe Thr Thr Thr Asp Ala Pro Thr 

90 95 100 

acg gcg gca teg aag atg ctt gag ggc tac atg age cct tat gac gcg 451 

Thr Ala Ala Ser Lys Met Leu Glu Gly Tyr Met Ser Pro Tyr Asp Ala 

105 110 115 

act gtg acc cgc aag ate cgt gag get ggc ate cca att ttg ggt aag 4 99 

Thr Val Thr Arg Lys He Arg Glu Ala Gly He Pro He Leu Gly Lys 

120 125 130 

acc aac atg gat gag ttt gcg atg ggt tec tec act gag aac tec gca 547 

Thr Asn Met Asp Glu Phe Ala Met Gly Ser Ser Thr Glu Asn Ser Ala 

135 140 145 

tac ggc cca acc cac aat ccg tgg gat ctg gag cgc acc gca ggt ggt 595 
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Tyr Gly Pro Thr His Asn Pro Trp Asp Leu Glu Arg Thr Ala Gly Gly 

150 155 160 165 

tct ggt ggt ggc tct tea get get ctt get gca ggt cag gcg cca ctt 643 

Ser Gly Gly Gly Ser Ser Ala Ala Leu Ala Ala Gly Gin Ala Pro Leu 
170 175 180 

gcg att ggt act gac act ggt gga tec ate cgt cag cca get gcg ctg 691 

Ala lie Gly Thr Asp Thr Gly Gly Ser lie Arg Gin Pro Ala Ala Leu 
185 190 195 

ace aac act gtc ggt gtg aag cca acc tac gga acc gta tec cgt tac 739 

Thr Asn Thr Val Gly Val Lys Pro Thr Tyr Gly Thr Val Ser Arg Tyr 

200 205 210 

ggt ctg att gcg tgt gcg tec tec ctg gat cag ggt ggc cca acc get 787 

Gly Leu lie Ala Cys Ala Ser Ser Leu Asp Gin Gly Gly Pro Thr Ala 

215 220 225 

cgt act gtt ctg gat acc gcg ctt ttg cac gag gtt ate gca ggc cac 835 

Arg Thr Val Leu Asp Thr Ala Leu Leu His Glu Val lie Ala Gly His 

230 235 240 245 

gac get ttt gat gcg acc tec gtg aat cgt ccg gtt get cct gtt gtg 883 

Asp Ala Phe Asp Ala Thr Ser Val Asn Arg Pro Val Ala Pro Val Val 
250 255 260 

cag get gec cgt gaa ggc gcg aac ggt gac ctg aaa ggc gtg aag gtc 931 

Gin Ala Ala Arg Glu Gly Ala Asn Gly Asp Leu Lys Gly Val Lys Val 
265 270 275 

ggt gtg gtc aag cag ttc gac cge gac ggc tac cag cct ggc gtg ctt 979 

Gly Val Val Lys Gin Phe Asp Arg Asp Gly Tyr Gin Pro Gly Val Leu 

280 285 290 

gag gca ttc cac get tct gtt gag cag atg cgc tec cag ggt gcg gaa 1027 

Glu Ala Phe His Ala Ser Val Glu Gin Met Arg Ser Gin Gly Ala Glu 

295 300 305 

ate gtc gag gtt gat tgc cct cac ttt gat gac get ctt ggc gcg tac 1075 

lie Val Glu Val Asp Cys Pro His Phe Asp Asp Ala Leu Gly Ala Tyr 

310 315 320 325 

tac ctg att ctt cct tgt gaa gtt tec tec aac etc gcg cgt ttt gac 1123 

Tyr Leu lie Leu Pro Cys Glu Val Ser Ser Asn Leu Ala Arg Phe Asp 
330 335 340 

ggc atg cgt tac ggt ttg cgc get ggt gat gac gga act cgt tec gec 1171 

Gly Met Arg Tyr Gly Leu Arg Ala Gly Asp Asp Gly Thr Arg Ser Ala 
345 350 355 

gat gag gtc atg gcg tac acc cgt gcg cag gga ttc ggc cct gag gtt 1219 

Asp Glu Val Met Ala Tyr Thr Arg Ala Gin Gly Phe Gly Pro Glu Val 

360 365 370 

aag cgc cgt ate ate etc ggc act tac gcg ttg tct gtt ggt tac tac 1267 

Lys Arg Arg lie lie Leu Gly Thr Tyr Ala Leu Ser Val Gly Tyr Tyr 

375 380 385 

gac gcg tac tac ctg cag get cag cgc gtt cgt acc etc att gca cag 1315 

Asp Ala Tyr Tyr Leu Gin Ala Gin Arg Val Arg Thr Leu lie Ala Gin 
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gac ttc gcc aag get tac gag cag gtc gac ate ttg gtg tec cca ace 1363 
Asp Phe Ala Lys Ala Tyr Glu Gin Val Asp He Leu Val Ser Pro Thr 
410 415 420 

act cca acc acc gcg ttc aag ctg ggg gag aag gtc acc gat ccg ctg 1411 
Thr Pro Thr Thr Ala Phe Lys Leu Gly Glu Lys Val Thr Asp Pro Leu 
425 430 435 

gag atg tac aac ttc gac ttg tgc acc ctg cca ctg aac ctg get ggt 1459 
Glu Met Tyr Asn Phe Asp Leu Cys Thr Leu Pro Leu Asn Leu Ala Gly 
440 445 450 

etc gcg ggc atg tec ctg cct tec ggc ttg gca tea gat act ggt ctg 1507 
Leu Ala Gly Met Ser Leu Pro Ser Gly Leu Ala Ser Asp Thr Gly Leu 
455 460 465 

cct gtt ggt ttg cag ctg atg get cct get ttc cag gac gat cgt etc 1555 
Pro Val Gly Leu Gin Leu Met Ala Pro Ala Phe Gin Asp Asp Arg Leu 
470 475 480 485 

tac cgc gtc ggc get get ttt gaa get gga cgc aag taggttctaa 1601 
Tyr Arg Val Gly Ala Ala Phe Glu Ala Gly Arg Lys 
490 495 

acccttttta aga 1614 

<210> 374 
<211> 497 
<212> PRT 

<213> Corynebacter ium glutamicum 
<400> 374 

Met Thr Asn Lys Tyr Leu Val Glu Gly Ser Glu Asn Glu Leu Thr Thr 
15 10 15 

Lys Thr Ala Ala Glu Leu Ala Gly Leu He His Ser Arg Glu Val Thr 
20 25 30 

Ser Arg Glu Val Thr Gin Ala His Leu Asp Arg He Ala Ala Val Asp 
35 40 45 

Gly Asp He His Ala Phe Leu His Val Gly Gin Glu Glu Ala Leu Asn 
50 55 60 

Ala Ala Asp Asp Val Asp Lys Arg Leu Asp Ala Gly Glu Ala Pro Ala 
65 70 75 80 

Ser Ala Leu Ala Gly Val Pro Leu Ala Leu Lys Asp Val Phe Thr Thr 

85 90 95 

Thr Asp Ala Pro Thr Thr Ala Ala Ser Lys Met Leu Glu Gly Tyr Met 
100 105 110 

Ser Pro Tyr Asp Ala Thr Val Thr Arg Lys He Arg Glu Ala Gly He 
115 120 125 

Pro He Leu Gly Lys Thr Asn Met Asp Glu Phe Ala Met Gly Ser Ser 
130 135 140 
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Thr Glu Asn Ser Ala Tyr Gly Pro Thr His Asn Pro Trp Asp Leu Glu 
145 150 155 160 

Arg Thr Ala Gly Gly Ser Gly Gly Gly Ser Ser Ala Ala Leu Ala Ala 
165 170 175 

Gly Gin Ala Pro Leu Ala lie Gly Thr Asp Thr Gly Gly Ser lie Arg 
180 185 190 

Gin Pro Ala Ala Leu Thr Asn Thr Val Gly Val Lys Pro Thr Tyr Gly 
195 200 205 

Thr Val Ser Arg Tyr Gly Leu lie Ala Cys Ala Ser Ser Leu Asp Gin 
210 215 220 

Gly Gly Pro Thr Ala Arg Thr Val Leu Asp Thr Ala Leu Leu His Glu 
225 230 235 240 

Val He Ala Gly His Asp Ala Phe Asp Ala Thr Ser Val Asn Arg Pro 
245 250 255 

Val Ala Pro Val Val Gin Ala Ala Arg Glu Gly Ala Asn Gly Asp Leu 
260 265 270 

Lys Gly Val Lys Val Gly Val Val Lys Gin Phe Asp Arg Asp Gly Tyr 
275 280 285 

Gin Pro Gly Val Leu Glu Ala Phe His Ala Ser Val Glu Gin Met Arg 
290 295 300 

Ser Gin Gly Ala Glu He Val Glu Val Asp Cys Pro His Phe Asp Asp 
305 310 315 320 

Ala Leu Gly Ala Tyr Tyr Leu He Leu Pro Cys Glu Val Ser Ser Asn 
325 330 335 

Leu Ala Arg Phe Asp Gly Met Arg Tyr Gly Leu Arg Ala Gly Asp Asp 
340 345 350 

Gly Thr Arg Ser Ala Asp Glu Val Met Ala Tyr Thr Arg Ala Gin Gly 
355 360 365 

Phe Gly Pro Glu Val Lys Arg Arg He He Leu Gly Thr Tyr Ala Leu 
370 375 380 

Ser Val Gly Tyr Tyr Asp Ala Tyr Tyr Leu Gin Ala Gin Arg Val Arg 
385 390 395 400 

Thr Leu He Ala Gin Asp Phe Ala Lys Ala Tyr Glu Gin Val Asp He 
405 410 415 

Leu Val Ser Pro Thr Thr Pro Thr Thr Ala Phe Lys Leu Gly Glu Lys 
420 425 430 

Val Thr Asp Pro Leu Glu Met Tyr Asn Phe Asp Leu Cys Thr Leu Pro 
435 440 445 

Leu Asn Leu Ala Gly Leu Ala Gly Met Ser Leu Pro Ser Gly Leu Ala 
450 455 460 
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Ser Asp Thr Gly Leu Pro Val Gly Leu Gin Leu Met Ala Pro Ala Phe 
465 470 475 480 

Gin Asp Asp Arg Leu Tyr Arg Val Gly Ala Ala Phe Glu Ala Gly Arg 
485 490 495 

Lys 



<210> 375 
<211> 420 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (397) 

<223> RXA00210 

<400> 375 

tgtccacctc gtgcagtaag ataaaccaac agttgcgcat gcgtgcgcaa gttaaatttt 60 

cttgtaccca ttgtgactag cgaagaggat cagaaaccaa gtg cct gag att teg 115 

Val Pro Glu lie Ser 



cgc gac cag gtc get cac ctt gec aaa ctt tec aga ctg gcg etc act 163 
Arg Asp Gin Val Ala His Leu Ala Lys Leu Ser Arg Leu Ala Leu Thr 



gag gaa gaa etc gag cag ttt get gga cag ate gat gac att gtc gga 211 

Glu Glu Glu Leu Glu Gin Phe Ala Gly Gin lie Asp Asp lie Val Gly 

25 30 35 

tat gtt tec gca gtt caa aac gtc gac gec gca ggt gtt gag cct atg 259 

Tyr Val Ser Ala Val Gin Asn Val Asp Ala Ala Gly Val Glu Pro Met 
40 45 50 

age cac ccg cac age ate gee ace ace atg cgt gaa gat gtc gtg cac 307 

Ser His Pro His Ser He Ala Thr Thr Met Arg Glu Asp Val Val His 



aag acc etc gat get gcg get gcg ttg gac caa gcg ccc get gtc gag 
Lys Thr Leu Asp Ala Ala Ala Ala Leu Asp Gin Ala Pro Ala Val Glu 



gat gga cgt ttt atg gtt ccg cag att ctg ggt gag ggc gac 
Asp Gly Arg Phe Met Val Pro Gin He Leu Gly Glu Gly Asp 



taataattat gaccaacaag tac 



<210> 376 
<211> 99 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 376 

Val Pro Glu He Ser Arg Asp Gin Val Ala His Leu Ala Lys Leu Ser 
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1 5 

Arg Leu Ala Leu Thr Glu Glu Glu 
20 

Asp Asp lie Val Gly Tyr Val Ser 

35 40 

Gly Val Glu Pro Met Ser His Pro 
50 55 

Glu Asp Val Val His Lys Thr Leu 
65 70 

Ala Pro Ala Val Glu Asp Gly Arg 
85 

Glu Gly Asp 



10 15 

Leu Glu Gin Phe Ala Gly Gin He 
25 30 

Ala Val Gin Asn Val Asp Ala Ala 
45 

His Ser He Ala Thr Thr Met Arg 
60 

Asp Ala Ala Ala Ala Leu Asp Gin 
75 80 

Phe Met Val Pro Gin He Leu Gly 
90 95 



<210> 377 
<211> 1260 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1237) 
<223> RXA0268 6 

<400> 377 

cttcttcggt gaaggttccg gcaggcccca aataggccac aacagttggt gcgtcgctca 60 

tggttacaca gcttaacccg ccgaactaag gtgggtgtcc atg tct gtt get caa 115 

Met Ser Val Ala Gin 



tta gcg aac cgc ttg gec caa etc tec ccc gee gag cat ggt ttt gca 
Leu Ala Asn Arg Leu Ala Gin Leu Ser Pro Ala Glu His Gly Phe Ala 



tgg ttc gac cct gaa ate acc get ggc cat ggc gtt ggc ccg ttg cat 

Trp Phe Asp Pro Glu He Thr Ala Gly His Gly Val Gly Pro Leu His 

25 30 35 

ggc atg gtg att cca gec aag gac etc aac gat gtc gca ggc atg ccc 

Gly Met Val He Pro Ala Lys Asp Leu Asn Asp Val Ala Gly Met Pro 



acc gcg ttc gga aat gca tct egg cga aag gta gca aca gat acc gat 307 
Thr Ala Phe Gly Asn Ala Ser Arg Arg Lys Val Ala Thr Asp Thr Asp 



ccg ttc ate caa aat etc ate gac cgc ggc gcg ate ate get ggc aaa 
Pro Phe He Gin Asn Leu He Asp Arg Gly Ala He He Ala Gly Lys 



acc caa acc age gag etc ggc atg acg gcg tat tgc gaa ccc ate gac 
Thr Gin Thr Ser Glu Leu Gly Met Thr Ala Tyr Cys Glu Pro He Asp 
90 95 100 



403 
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atg gac gca ccc age aac ccg gtt ttg cct ggt cac acg ccc ggc ggt 451 

Met Asp Ala Pro Ser Asn Pro Val Leu Pro Gly His Thr Pro Gly Gly 
105 110 115 

teg teg ggt ggt gcg gcg gtt gec gtt gec agg teg ctt gtc gac gee 4 99 

Ser Ser Gly Gly Ala Ala Val Ala Val Ala Arg Ser Leu Val Asp Ala 

120 125 130 

gec cac gec tea gac gga ggc ggc teg ate egg gtt cca gec gec gcg 547 

Ala His Ala Ser Asp Gly Gly Gly Ser lie Arg Val Pro Ala Ala Ala 

135 140 145 

tgc ggg ctg gtc ggg ttt aaa ccc gee cac gat tec age ggc gga aac 595 

Cys Gly Leu Val Gly Phe Lys Pro Ala His Asp Ser Ser Gly Gly Asn 
150 155 160 165 

ccc tec acg cag ggg ttt ate acc cgc gat gtg gec acc caa gtg cgc 643 

Pro Ser Thr Gin Gly Phe lie Thr Arg Asp Val Ala Thr Gin Val Arg 
170 175 180 

ttg cac gca ctt caa cca cgc acc agg cgc ctg cgc ate ggc gtt etc 691 

Leu His Ala Leu Gin Pro Arg Thr Arg Arg Leu Arg lie Gly Val Leu 
185 190 195 

get gag ccc ate cat get aat teg ctt gtc gac gec ccc ttc ctg age 739 

Ala Glu Pro lie His Ala Asn Ser Leu Val Asp Ala Pro Phe Leu Ser 

200 205 210 

ate etc gaa tec acc gec cac etc ctg gag aaa get ggc cac gaa ata 787 

lie Leu Glu Ser Thr Ala His Leu Leu Glu Lys Ala Gly His Glu lie 

215 220 225 

gtg tec gta ccc etc cct tat ggc get tgg get ttt gac get tat aca 835 

Val Ser Val Pro Leu Pro Tyr Gly Ala Trp Ala Phe Asp Ala Tyr Thr 
230 235 240 245 

gaa gtt ttc atg atg aaa tec get gga eta acc aac ctg ggt age ccc 883 

Glu Val Phe Met Met Lys Ser Ala Gly Leu Thr Asn Leu Gly Ser Pro 
250 255 260 

att aca aga tgg ttg agt gaa caa ggc cgt agt ctt tct cct tct gat 931 

lie Thr Arg Trp Leu Ser Glu Gin Gly Arg Ser Leu Ser Pro Ser Asp 
265 270 275 

aga caa tea agt gtc aag get ttt gat tec gtg get gag act gta cac 979 

Arg Gin Ser Ser Val Lys Ala Phe Asp Ser Val Ala Glu Thr Val His 

280 285 290 

gga gca tgg gac ate gat gtt tta tta acc cct acc ttg get tat gca 1027 

Gly Ala Trp Asp He Asp Val Leu Leu Thr Pro Thr Leu Ala Tyr Ala 

295 300 305 

cct ccc aag att ggg tac ttt tea tec atg cca cct gaa gaa gac ttc 1075 

Pro Pro Lys He Gly Tyr Phe Ser Ser Met Pro Pro Glu Glu Asp Phe 
310 315 320 325 

ctt gca caa acc aaa tgg acg ccg tgg gca acg ctg ttc aac atg acc 1123 

Leu Ala Gin Thr Lys Trp Thr Pro Trp Ala Thr Leu Phe Asn Met Thr 
330 335 340 
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ggt ggt gca gcc ate age gtg cct gtt gaa ggt gtc ggc att cat ctt 1171 

Gly Gly /Ala Ala He Ser Val Pro Val Glu Gly Val Gly He His Leu 
345 350 355 

ggt ggg ata cgc gta cga gat gaa gac etc tta gga tta gca gca ttt 1219 

Gly Gly He Arg Val Arg Asp Glu Asp Leu Leu Gly Leu Ala Ala Phe 
360 365 370 

gtg gaa aga get gtg gca tgagtagttc agtaatgtca ccg 1260 
Val Glu Arg Ala Val Ala 
375 



<210> 378 
<211> 379 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 378 

Met Ser Val Ala Gin Leu Ala Asn Arg Leu Ala Gin Leu Ser Pro Ala 
15 10 15 

Glu His Gly Phe Ala Trp Phe Asp Pro Glu He Thr Ala Gly His Gly 
20 25 30 

Val Gly Pro Leu His Gly Met Val He Pro Ala Lys Asp Leu Asn Asp 
35 40 45 

Val Ala Gly Met Pro Thr Ala Phe Gly Asn Ala Ser Arg Arg Lys Val 
50 55 60 

Ala Thr Asp Thr Asp Pro Phe He Gin Asn Leu He Asp Arg Gly Ala 



He He Ala Gly Lys Thr Gin Thr Ser Glu Leu Gly Met Thr Ala Tyr 
85 90 95 

Cys Glu Pro He Asp Met Asp Ala Pro Ser Asn Pro Val Leu Pro Gly 
100 105 110 

His Thr Pro Gly Gly Ser Ser Gly Gly Ala Ala Val Ala Val Ala Arg 
115 120 125 

Ser Leu Val Asp Ala Ala His Ala Ser Asp Gly Gly Gly Ser He Arg 
130 135 140 

Val Pro Ala Ala Ala Cys Gly Leu Val Gly Phe Lys Pro Ala His Asp 
145 150 155 160 

Ser Ser Gly Gly Asn Pro Ser Thr Gin Gly Phe He Thr Arg Asp Val 
165 170 175 

Ala Thr Gin Val Arg Leu His Ala Leu Gin Pro Arg Thr Arg Arg Leu 
180 185 190 

Arg He Gly Val Leu Ala Glu Pro He His Ala Asn Ser Leu Val Asp 
195 200 205 

Ala Pro Phe Leu Ser He Leu Glu Ser Thr Ala His Leu Leu Glu Lys 
210 215 220 
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Ala Gly His Glu lie Val Ser Val Pro Leu Pro Tyr Gly Ala Trp Ala 
225 230 235 240 

Phe Asp Ala Tyr Thr Glu Val Phe Met Met Lys Ser Ala Gly Leu Thr 
245 250 255 

Asn Leu Gly Ser Pro lie Thr Arg Trp Leu Ser Glu Gin Gly Arg Ser 
260 265 270 

Leu Ser Pro Ser Asp Arg Gin Ser Ser Val Lys Ala Phe Asp Ser Val 
275 280 285 

Ala Glu Thr Val His Gly Ala Trp Asp lie Asp Val Leu Leu Thr Pro 
290 295 300 

Thr Leu Ala Tyr Ala Pro Pro Lys lie Gly Tyr Phe Ser Ser Met Pro 
305 310 315 320 

Pro Glu Glu Asp Phe Leu Ala Gin Thr Lys Trp Thr Pro Trp Ala Thr 
325 330 335 

Leu Phe Asn Met Thr Gly Gly Ala Ala lie Ser Val Pro Val Glu Gly 
340 345 350 

Val Gly lie His Leu Gly Gly lie Arg Val Arg Asp Glu Asp Leu Leu 
355 360 365 

Gly Leu Ala Ala Phe Val Glu Arg Ala Val Ala 
370 375 



<210> 379 
<211> 886 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (886) 

<223> RXA02625 

<400> 379 

ctcaattaag cagcaatccg agccggggga gcgctgtcag aaatggaccg tgccacccca 60 

tgacaacatg cttgcacaat gatgactaga ataatgaccc atg act gca gcc ttt 115 

Met Thr Ala Ala Phe 



tat gat ctg atg gac ttc gat gaa gtt eta gag aaa tat gac ccg gtg 
Tyr Asp Leu Met Asp Phe Asp Glu Val Leu Glu Lys Tyr Asp Pro Val 



atg gga ctt gag gtc cac gtc gaa ctg ggc act gag acc aag atg ttc 
Met Gly Leu Glu Val His Val Glu Leu Gly Thr Glu Thr Lys Met Phe 



tct gca tct tct gca cac ttt ggc get gaa ccc aat age aat gtt gac 
Ser Ala Ser Ser Ala His Phe Gly Ala Glu Pro Asn Ser Asn Val Asp 



cca gtt tct ttg ggt etc cca ggc gca ctt cct gtg gtt aac gcc aag 
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Pro Val Ser Leu Gly Leu Pro Gly Ala Leu Pro Val Val Asn Ala Lys 



ggc gtg gag tgg gca att aag att gga ctg gcg ctg aac tgc age ate 
Gly Val Glu Trp Ala lie Lys lie Gly Leu Ala Leu Asn Cys Ser lie 
70 75 80 85 

get gag tec tea cgc ttt gca cgt aag aac tac ttc tac ccg gat cag 
Ala Glu Ser Ser Arg Phe Ala Arg Lys Asn Tyr Phe Tyr Pro Asp Gin 
90 95 100 

cct aag aac tac cag ate tec cag tat gac gag cca ate gca tac gac 
Pro Lys Asn Tyr Gin He Ser Gin Tyr Asp Glu Pro He Ala Tyr Asp 
105 110 115 

ggc tac ctg gat gtt gtt ctg gag gac ggc acc gag tgg cgt gtg gaa 
Gly Tyr Leu Asp Val Val Leu Glu Asp Gly Thr Glu Trp Arg Val Glu 
120 125 130 

ate gaa cgc get cac atg gag gaa gac acc gga aag etc acc cac ctg 
He Glu Arg Ala His Met Glu Glu Asp Thr Gly Lys Leu Thr His Leu 
135 140 145 

ggt ggt act tct ggt cgt att cac ggc gca acc get tct ttg gtg gac 
Gly Gly Thr Ser Gly Arg He His Gly Ala Thr Ala Ser Leu Val Asp 
150 155 160 165 

tgc aac cgt gca ggc gtc cct ttg att gag gtt gtc acc aag cca ate 
Cys Asn Arg Ala Gly Val Pro Leu He Glu Val Val Thr Lys Pro He 
170 175 180 

gaa ggc get ggc get cgc get cca gag ate get aag get tat gtc tec 
Glu Gly Ala Gly Ala Arg Ala Pro Glu He Ala Lys Ala Tyr Val Ser 
185 190 195 

gca ctg cgc gat ctg gtt aag gcg etc ggt gtg tec gac ggc cgc ttg 
Ala Leu Arg Asp Leu Val Lys Ala Leu Gly Val Ser Asp Gly Arg Leu 
200 205 210 

gat cag ggt tct atg cgt gtc gac gee aac ctg tec ctg cgc ccg ate 
Asp Gin Gly Ser Met Arg Val Asp Ala Asn Leu Ser Leu Arg Pro He 
215 220 225 

ggc cag gag gaa ttc ggc acc cgt acc gaa acc aag aac ate aac tec 
Gly Gin Glu Glu Phe Gly Thr Arg Thr Glu Thr Lys Asn He Asn Ser 
230 235 240 245 

ctg aag tec gtt gag cag gee age acc ttt gag atg cag cgc cag get 
Leu Lys Ser Val Glu Gin Ala Ser Thr Phe Glu Met Gin Arg Gin Ala 
250 255 260 



<210> 380 
<211> 262 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 380 

Met Thr Ala Ala Phe Tyr Asp Leu Met Asp Phe Asp Glu Val Leu Glu 



Lys Tyr Asp Pro Val Met Gly Leu Glu Val His Val Glu Leu Gly Thr 
20 25 30 

Glu Thr Lys Met Phe Ser Ala Ser Ser Ala His Phe Gly Ala Glu Pro 
35 40 45 

Asn Ser Asn Val Asp Pro Val Ser Leu Gly Leu Pro Gly Ala Leu Pro 
50 55 60 

Val Val Asn Ala Lys Gly Val Glu Trp Ala lie Lys lie Gly Leu Ala 



Leu Asn Cys Ser lie Ala Glu Ser Ser Arg Phe Ala Arg Lys Asn Tyr 
85 90 95 

Phe Tyr Pro Asp Gin Pro Lys Asn Tyr Gin lie Ser Gin Tyr Asp Glu 
100 105 110 

Pro lie Ala Tyr Asp Gly Tyr Leu Asp Val Val Leu Glu Asp Gly Thr 
115 120 125 

Glu Trp Arg Val Glu He Glu Arg Ala His Met Glu Glu Asp Thr Gly 
130 135 140 

Lys Leu Thr His Leu Gly Gly Thr Ser Gly Arg He His Gly Ala Thr 
145 150 155 160 

Ala Ser Leu Val Asp Cys Asn Arg Ala Gly Val Pro Leu He Glu Val 
165 170 175 

Val Thr Lys Pro He Glu Gly Ala Gly Ala Arg Ala Pro Glu He Ala 
180 185 190 

Lys Ala Tyr Val Ser Ala Leu Arg Asp Leu Val Lys Ala Leu Gly Val 
195 200 205 

Ser Asp Gly Arg Leu Asp Gin Gly Ser Met Arg Val Asp Ala Asn Leu 
210 215 220 

Ser Leu Arg Pro He Gly Gin Glu Glu Phe Gly Thr Arg Thr Glu Thr 
225 230 235 240 

Lys Asn He Asn Ser Leu Lys Ser Val Glu Gin Ala Ser Thr Phe Glu 
245 250 255 



Met Gin Arg Gin Ala Gin 
260 



<210> 381 
<211> 659 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (636) 
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<223> RXA01398 
<400> 381 

aag gaa acc get gag gat tac cgt tac ttc aac gat cct gac ctg cct 
Lys Glu Thr Ala Glu Asp Tyr Arg Tyr Phe Asn Asp Pro Asp Leu Pro 



cca gtg att gcg cct cgt gag tgg gtg gaa gaa ate cgc gca act ctt 
Pro Val lie Ala Pro Arg Glu Trp Val Glu Glu lie Arg Ala Thr Leu 



cca gag ctg cct tgg gtt cgc cgt gca cgt ate cag gaa gag tgg aag 
Pro Glu Leu Pro Trp Val Arg Arg Ala Arg lie Gin Glu Glu Trp Lys 



ctt tec gac gee gag atg cgc gac etc ate aac gec aac gcg etc gac 192 
Leu Ser Asp Ala Glu Met Arg Asp Leu lie Asn Ala Asn Ala Leu Asp 



etc ate ate gag acc gtg gaa gcg ggt acc act cct gat gaa get cgt 240 
Leu He He Glu Thr Val Glu Ala Gly Thr Thr Pro Asp Glu Ala Arg 



get tgg tgg gtt tct tac ate tct cag aag get aac gag tct ggt gtc 288 
Ala Trp Trp Val Ser Tyr He Ser Gin Lys Ala Asn Glu Ser Gly Val 



gag etc gat get etc ggt gtt gcg cca get cac gtt get cgc gtc gtt 336 

Glu Leu Asp Ala Leu Gly Val Ala Pro Ala His Val Ala Arg Val Val 
100 105 110 

gcg ctt gtt tct gaa ggc aag ctg acc aat aag ctg gca cgt cag get 384 

Ala Leu Val Ser Glu Gly Lys Leu Thr Asn Lys Leu Ala Arg Gin Ala 
115 120 125 

ate gac ggc gtt att get ggc gaa ggc gat gtg gac gcg gtt gtt get 432 

He Asp Gly Val He Ala Gly Glu Gly Asp Val Asp Ala Val Val Ala 

130 135 140 

get cgt gga ctg gaa gtt gtt cgc gat gac ggc gca att gaa aag get 480 

Ala Arg Gly Leu Glu Val Val Arg Asp Asp Gly Ala He Glu Lys Ala 

145 150 155 160 

gtc gat gat gec ttg get gca aac cca gac ate gtg gag aag tac cgc 528 

Val Asp Asp Ala Leu Ala Ala Asn Pro Asp He Val Glu Lys Tyr Arg 
165 170 175 

get ggc aac acc aag gtc acc ggc gec ate gtt ggt get gtc atg aag 576 

Ala Gly Asn Thr Lys Val Thr Gly Ala lie Val Gly Ala Val Met Lys 
180 185 190 

gcg acc cgc ggt aag get gac cca get cag gtg aac cag ctg ate gca 624 

Ala Thr Arg Gly Lys Ala Asp Pro Ala Gin Val Asn Gin Leu He Ala 
195 200 205 

aag aag ttg get taagcttttt geegttgage tgc 659 
Lys Lys Leu Ala 
210 



<210> 382 
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<211> 212 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 382 

Lys Glu Thr Ala Glu Asp Tyr Arg Tyr Phe Asn Asp Pro Asp Leu Pro 



Pro Val lie Ala Pro Arg Glu Trp Val Glu Glu He Arg Ala Thr Leu 

20 25 30 

Pro Glu Leu Pro Trp Val Arg Arg Ala Arg He Gin Glu Glu Trp Lys 

35 40 45 

Leu Ser Asp Ala Glu Met Arg Asp Leu He Asn Ala Asn Ala Leu Asp 

50 55 60 

Leu He He Glu Thr Val Glu Ala Gly Thr Thr Pro Asp Glu Ala Arg 



Ala Trp Trp Val Ser Tyr He Ser Gin Lys Ala Asn Glu Ser Gly Val 
85 90 95 

Glu Leu Asp Ala Leu Gly Val Ala Pro Ala His Val Ala Arg Val Val 
100 105 110 

Ala Leu Val Ser Glu Gly Lys Leu Thr Asn Lys Leu Ala Arg Gin Ala 
115 120 125 

He Asp Gly Val He Ala Gly Glu Gly Asp Val Asp Ala Val Val Ala 
130 135 140 

Ala Arg Gly Leu Glu Val Val Arg Asp Asp Gly Ala He Glu Lys Ala 
145 150 155 160 

Val Asp Asp Ala Leu Ala Ala Asn Pro Asp He Val Glu Lys Tyr Arg 
165 170 175 

Ala Gly Asn Thr Lys Val Thr Gly Ala He Val Gly Ala Val Met Lys 
180 185 190 

Ala Thr Arg Gly Lys Ala Asp Pro Ala Gin Val Asn Gin Leu He Ala 
195 200 205 

Lys Lys Leu Ala 
210 



<210> 383 
<211> 1026 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1003) 
<223> RXA02228 

<400> 383 

acagaagcgt caactgctca acttctcgac agcgacgaca cacacggcgt gggacgctac 
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gttgctcgct ggacttttta acttaaggga gatctagatc gtg gta aca ccg ate 115 

Val Val Thr Pro He 



gca gtg gtt gga ccc act gca tct gga aaa tea get ttg gga att get 

Ala Val Val Gly Pro Thr Ala Ser Gly Lys Ser Ala Leu Gly He Ala 

10 15 20 

eta gec cac aag ctt gac ggt gaa gta gtc aat gtg gat tec atg cag 

Leu Ala His Lys Leu Asp Gly Glu Val Val Asn Val Asp Ser Met Gin 



ctg tac aaa ggc atg gac ate ggc acg gca aag ctg act gtc gaa gaa 
Leu Tyr Lys Gly Met Asp He Gly Thr Ala Lys Leu Thr Val Glu Glu 



cgc gaa ggc att gcg cat cat cag etc gat gtc tgg gac gtt acc gaa 307 
Arg Glu Gly He Ala His His Gin Leu Asp Val Trp Asp Val Thr Glu 



act gcg tea gtg gcg agg ttt caa tec gac gee gtt gee gat gtg gaa 
Thr Ala Ser Val Ala Arg Phe Gin Ser Asp Ala Val Ala Asp Val Glu 



gat att atg tec cgt ggc aaa acc ccc ate ttg gtt ggc ggc tec atg 403 

Asp He Met Ser Arg Gly Lys Thr Pro lie Leu Val Gly Gly Ser Met 

90 95 100 

ttg tac gtc caa tct ttg gtc gat gat tgg caa ttc cca cct acc gac 451 

Leu Tyr Val Gin Ser Leu Val Asp Asp Trp Gin Phe Pro Pro Thr Asp 

105 110 115 

age get gtt cgc gca cgc ttt gag gec cgc ttg gca gac ate ggt gtc 4 99 

Ser Ala Val Arg Ala Arg Phe Glu Ala Arg Leu Ala Asp lie Gly Val 

120 125 130 

gaa gca eta cac get gaa ctt act cag ctt gac cca gaa gca gca gec 547 

Glu Ala Leu His Ala Glu Leu Thr Gin Leu Asp Pro Glu Ala Ala Ala 

135 140 145 

gtc ate gaa age aat gat ccc cga cgc acc gtc cga gca tta gaa gtc 595 

Val He Glu Ser Asn Asp Pro Arg Arg Thr Val Arg Ala Leu Glu Val 

150 155 160 165 

att gaa eta acc ggc cag ccc ttc caa gca age caa ccg ccc aaa gac 64 3 

He Glu Leu Thr Gly Gin Pro Phe Gin Ala Ser Gin Pro Pro Lys Asp 

170 175 180 

gcg cca cct cgc tgg gga act cga ate att ggc ctg aaa acc act cca 691 

Ala Pro Pro Arg Trp Gly Thr Arg He He Gly Leu Lys Thr Thr Pro 

185 190 195 

gaa tgg eta aat cca cgc ate gag cag cgc acc gee agg atg ttt gaa 739 

Glu Trp Leu Asn Pro Arg He Glu Gin Arg Thr Ala Arg Met Phe Glu 

200 205 210 

caa ggc ttt gtc gec gaa gtg gaa cac ctt gtg cag caa gga etc ate 787 

Gin Gly Phe Val Ala Glu Val Glu His Leu Val Gin Gin Gly Leu He 

215 220 225 



get gac tec acc gcg gga cga gca ate ggc tac tec caa gta ctg gca 835 
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Ala Asp Ser Thr Ala Gly Arg Ala He Gly Tyr Ser Gin Val Leu Ala 
230 235 240 245 

gcc atg gca ggg gag atg acc tgg gaa gac gcc ttc gaa cgc acg gtc 
Ala Met Ala Gly Glu Met Thr Trp Glu Asp Ala Phe Glu Arg Thr Val 
250 255 260 

acc gga acc aga cgc tat gtc agg cgc caa cgc age tgg ttc aac aga 
Thr Gly Thr Arg Arg Tyr Val Arg Arg Gin Arg Ser Trp Phe Asn Arg 
265 270 275 

gac cac cgc gtg tec tgg gtc gac gcc tct ggc gat ccc acc gca caa 
Asp His Arg Val Ser Trp Val Asp Ala Ser Gly Asp Pro Thr Ala Gin 
280 285 290 

gcc ttg gag att ttg ggt eta caa tagegagggt gaatttgacc ate 
Ala Leu Glu He Leu Gly Leu Gin 
295 300 



<210> 384 
<211> 301 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 384 

Val Val Thr Pro He Ala Val Val C 
1 5 

Ala Leu Gly He Ala Leu Ala His I 
20 



Gly Pro Thr Ala Ser Gly Lys Ser 
10 15 



Lys Leu Asp Gly Glu Val Val Asn 
25 30 



Val Asp Ser Met Gin Leu Tyr Lys Gly Met A.sp He Gly Thr Ala Lys 
35 40 45 

Leu Thr Val Glu Glu Arg Glu Gly lie Ala His His Gin Leu Asp Val 
50 55 60 

Trp Asp Val Thr Glu Thr Ala Ser Val Ala Arg Phe Gin Ser Asp Ala 
65 70 75 80 

Val Ala Asp Val Glu Asp He Met Ser Arg Gly Lys Thr Pro He Leu 
85 90 95 

Val Gly Gly Ser Met Leu Tyr Val Gin Ser Leu Val Asp Asp Trp Gin 
100 105 110 

Phe Pro Pro Thr Asp Ser Ala Val Arg Ala Arg Phe Glu Ala Arg Leu 
115 120 125 

Ala Asp He Gly Val Glu Ala Leu His Ala Glu Leu Thr Gin Leu Asp 
130 135 140 

Pro Glu Ala Ala Ala Val He Glu Ser Asn Asp Pro Arg Arg Thr Val 
145 150 155 160 

Arg Ala Leu Glu Val He Glu Leu Thr Gly Gin Pro Phe Gin Ala Ser 
165 170 175 



Gin Pro Pro Lys Asp Ala Pro Pro Arg Trp Gly Thr Arg He He Gly 
180 185 190 
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Leu Lys Thr Thr Pro Glu Trp Leu 
195 200 



Ala Arg Met Phe Glu Gin Gly Phe 
210 215 



Gin Gin Gly Leu lie Ala Asp Ser 
225 230 



Ser Gin Val Leu Ala Ala Met Ala 
245 



Phe Glu Arg Thr Val Thr Gly Thr 
260 



Ser Trp Phe Asn Arg Asp His Arg 
275 280 



Asp Pro Thr Ala Gin Ala Leu Glu 
290 295 



Asn Pro Arg He Glu Gin Arg Thr 
205 

Val Ala Glu Val Glu His Leu Val 
220 

Thr Ala Gly Arg Ala He Gly Tyr 

235 240 

Gly Glu Met Thr Trp Glu Asp Ala 
250 255 

Arg Arg Tyr Val Arg Arg Gin Arg 
265 270 

Val Ser Trp Val Asp Ala Ser Gly 
285 

He Leu Gly Leu Gin 
300 



<210> 385 
<211> 1515 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1492) 

<223> RXA02502 

<400> 385 

aatgctttgt tgtgatgtcc gcgaatgaaa gctaccgtat tttaatcaac taggattcat 60 

tcttttggtg gatcaaaggc tccgttgaaa gtcgggtgga atg gtg agt gta etc 115 

Met Val Ser Val Leu 
1 5 

ate gta ggg atg teg cac agg tct gcg cct gtg teg ctt ctt gaa cgt 163 
He Val Gly Met Ser His Arg Ser Ala Pro Val Ser Leu Leu Glu Arg 
10 15 20 

ctg age atg gat gat tea gta cgt ggt gaa aca act caa gca etc ctg 211 
Leu Ser Met Asp Asp Ser Val Arg Gly Glu Thr Thr Gin Ala Leu Leu 
25 30 35 

ggt agg gcg tct tta age gag gee etc att gtc tct acg tgt aac cgc 259 
Gly Arg Ala Ser Leu Ser Glu Ala Leu He Val Ser Thr Cys Asn Arg 
40 45 50 

ctg gag gtc tac acc gtc act age agt ttc cat act ggt gtt aat gat 307 
Leu Glu Val Tyr Thr Val Thr Ser Ser Phe His Thr Gly Val Asn Asp 
55 60 65 

gtg gtg gag gtt etc cat gag gca agt ggc gta gat att gaa act ttg 355 
Val Val Glu Val Leu His Glu Ala Ser Gly Val Asp He Glu Thr Leu 
70 75 80 85 

cgc gga tat ctt tat gtc cgt tac gec gat get get get gaa cac atg 403 
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Arg Gly Tyr Leu Tyr Val Arg Tyr Ala Asp Ala Ala Ala Glu His Met 
90 95 100 

ttg gtg gtg act tec ggg ttg gat tec atg gtg ttg ggt gag cag cag 451 

Leu Val Val Thr Ser Gly Leu Asp Ser Met Val Leu Gly Glu Gin Gin 
105 110 115 

ate att ggt cag gtg cgc act gcg tac caa gca get aat gaa tat ggt 4 99 

lie lie Gly Gin Val Arg Thr Ala Tyr Gin Ala Ala Asn Glu Tyr Gly 
120 125 130 

tct gtc ggt cct get ttg cat tea ctt acc cag acc gcg ctg cat acc 547 

Ser Val Gly Pro Ala Leu His Ser Leu Thr Gin Thr Ala Leu His Thr 
135 140 145 

ggc aag cgc gtg cat teg gag act get att gat gat get ggt gca teg 595 

Gly Lys Arg Val His Ser Glu Thr Ala lie Asp Asp Ala Gly Ala Ser 

150 155 160 165 

atg gtg tct ttc get gtg gat cgc gcg ttg gtg cag atg ggt ctt gat 643 

Met Val Ser Phe Ala Val Asp Arg Ala Leu Val Gin Met Gly Leu Asp 
170 175 180 

teg gag gca gaa gee cca eta tct ggc aag aca gee ttg gtg ttg ggc 691 

Ser Glu Ala Glu Ala Pro Leu Ser Gly Lys Thr Ala Leu Val Leu Gly 
185 190 195 

get ggc gcg atg agt tct ctt gca gee act cac ctt ggt cgc get gga 739 

Ala Gly Ala Met Ser Ser Leu Ala Ala Thr His Leu Gly Arg Ala Gly 
200 205 210 

att tec aac ttg ate atg gec aac cgc act ctg gaa cgt gec gaa agg 787 

lie Ser Asn Leu lie Met Ala Asn Arg Thr Leu Glu Arg Ala Glu Arg 
215 220 225 

ctt gcg gag cat tec eta gaa gee gga gtt cct gca gag gtt gtg gaa 835 

Leu Ala Glu His Ser Leu Glu Ala Gly Val Pro Ala Glu Val Val Glu 

230 235 240 ' 245 

tac gat cag cga get tec gec tac aat cgc gtt gac ctg gta gtt tec 883 

Tyr Asp Gin Arg Ala Ser Ala Tyr Asn Arg Val Asp Leu Val Val Ser 
250 255 260 

gec acg gga gcg gat gat ttc acc gtg aag cct gag gat att cca gaa 931 

Ala Thr Gly Ala Asp Asp Phe Thr Val Lys Pro Glu Asp lie Pro Glu 
265 270 275 

ggt get teg ttg atg ttg gtg gat ttg tec atg cca cga gac ate gat 979 

Gly Ala Ser Leu Met Leu Val Asp Leu Ser Met Pro Arg Asp lie Asp 
280 285 290 

gat get tgt gcg gat ctg ccg ggc gtt gat ttg gtg aac ate gaa cgc 1027 

Asp Ala Cys Ala Asp Leu Pro Gly Val Asp Leu Val Asn lie Glu Arg 
295 300 305 

ctg cac aag gec tec cgt gag ggt gga teg ggc atg gcg cca age gag 1075 

Leu His Lys Ala Ser Arg Glu Gly Gly Ser Gly Met Ala Pro Ser Glu 

310 315 320 325 

gaa gaa get ttg gcg att gtt egg gaa gag ttg gat tct ttc acc tct 1123 

Glu Glu Ala Leu Ala He Val Arg Glu Glu Leu Asp Ser Phe Thr Ser 
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gag cag cgc att cgc gat ate gtt cca get gtg tec gcg ttg cgc agg 1171 

Glu Gin Arg lie Arg Asp lie Val Pro Ala Val Ser Ala Leu Arg Arg 

345 350 355 

cag gec gcg teg gtg gga age gat gaa ttg gat cga etc cgc caa cgt 1219 

Gin Ala Ala Ser Val Gly Ser Asp Glu Leu Asp Arg Leu Arg Gin Arg 

360 365 370 

gee ccc ggg att tec gag gtg gaa tgg ggg gaa gtg gag aaa aca ggg 1267 

Ala Pro Gly He Ser Glu Val Glu Trp Gly Glu Val Glu Lys Thr Gly 

375 380 385 

aga egg gtc gtc gat aag ctt ctt cat gaa ccc act gtg cgc gtc aag 1315 

Arg Arg Val Val Asp Lys Leu Leu His Glu Pro Thr Val Arg Val Lys 
390 395 400 405 

gaa ctg gcg gec egg tec ggc age ate tct tat gat tea get ctg caa 1363 

Glu Leu Ala Ala Arg Ser Gly Ser He Ser Tyr Asp Ser Ala Leu Gin 
410 415 420 

gag ctg ttc ggt ttg gag teg ctg gcg age acc gca gca ccg gca acc 1411 

Glu Leu Phe Gly Leu Glu Ser Leu Ala Ser Thr Ala Ala Pro Ala Thr 

425 430 435 

acg tec gtc aac gcg tea gaa ctg ccg gat gcg ggt ate gtc gca ttc 1459 

Thr Ser Val Asn Ala Ser Glu Leu Pro Asp Ala Gly He Val Ala Phe 

440 445 450 

gtg aac gca cct tct gec aca caa acg agg gag taacatgacc ttaaaaattg 1512 

Val Asn Ala Pro Ser Ala Thr Gin Thr Arg Glu 
455 460 



<210> 386 
<211> 464 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 386 

Met Val Ser Val Leu He Val Gly Met Ser His Arg Ser Ala Pro Val 
15 10 15 

Ser Leu Leu Glu Arg Leu Ser Met Asp Asp Ser Val Arg Gly Glu Thr 
20 25 30 

Thr Gin Ala Leu Leu Gly Arg Ala Ser Leu Ser Glu Ala Leu He Val 



Ser Thr Cys Asn Arg Leu Glu Val Tyr Thr Val Thr Ser Ser Phe His 

50 55 60 

Thr Gly Val Asn Asp Val Val Glu Val Leu His Glu Ala Ser Gly Val 

65 70 75 80 

Asp He Glu Thr Leu Arg Gly Tyr Leu Tyr Val Arg Tyr Ala Asp Ala 



BGI-127CP 



- 509- 



Ala Ala Glu His Met Leu Val Val Thr Ser Gly Leu Asp Ser Met Val 
100 105 110 

Leu Gly Glu Gin Gin He He Gly Gin Val Arg Thr Ala Tyr Gin Ala 
115 120 125 

Ala Asn Glu Tyr Gly Ser Val Gly Pro Ala Leu His Ser Leu Thr Gin 
130 135 140 

Thr Ala Leu His Thr Gly Lys Arg Val His Ser Glu Thr Ala He Asp 
145 150 155 160 

Asp Ala Gly Ala Ser Met Val Ser Phe Ala Val Asp Arg Ala Leu Val 
165 170 175 

Gin Met Gly Leu Asp Ser Glu Ala Glu Ala Pro Leu Ser Gly Lys Thr 
180 185 190 

Ala Leu Val Leu Gly Ala Gly Ala Met Ser Ser Leu Ala Ala Thr His 
195 200 205 

Leu Gly Arg Ala Gly lie Ser Asn Leu He Met Ala Asn Arg Thr Leu 
210 215 220 

Glu Arg Ala Glu Arg Leu Ala Glu His Ser Leu Glu Ala Gly Val Pro 
225 230 235 240 

Ala Glu Val Val Glu Tyr Asp Gin Arg Ala Ser Ala Tyr Asn Arg Val 
245 250 255 

Asp Leu Val Val Ser Ala Thr Gly Ala Asp Asp Phe Thr Val Lys Pro 
260 265 270 

Glu Asp He Pro Glu Gly Ala Ser Leu Met Leu Val Asp Leu Ser Met 
275 280 285 

Pro Arg Asp He Asp Asp Ala Cys Ala Asp Leu Pro Gly Val Asp Leu 
290 295 300 

Val Asn lie Glu Arg Leu His Lys Ala Ser Arg Glu Gly Gly Ser Gly 
305 310 315 320 

Met Ala Pro Ser Glu Glu Glu Ala Leu Ala He Val Arg Glu Glu Leu 
325 330 335 

Asp Ser Phe Thr Ser Glu Gin Arg He Arg Asp He Val Pro Ala Val 
340 345 350 

Ser Ala Leu Arg Arg Gin Ala Ala Ser Val Gly Ser Asp Glu Leu Asp 
355 360 365 

Arg Leu Arg Gin Arg Ala Pro Gly He Ser Glu Val Glu Trp Gly Glu 
370 375 380 

Val Glu Lys Thr Gly Arg Arg Val Val Asp Lys Leu Leu His Glu Pro 
385 390 395 400 

Thr Val Arg Val Lys Glu Leu Ala Ala Arg Ser Gly Ser He Ser Tyr 
405 410 415 

Asp Ser Ala Leu Gin Glu Leu Phe Gly Leu Glu Ser Leu Ala Ser Thr 
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Ala Ala Pro Ala Thr Thr Ser Val Asn Ala Ser Glu Leu Pro Asp Ala 
435 440 445 

Gly He Val Ala Phe Val Asn Ala Pro Ser Ala Thr Gin Thr Arg Glu 
450 455 460 



<210> 387 
<211> 897 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (874) 

<223> RXA02182 

<400> 387 

gacctgtggc agctttcgtg ccgacgtttt ctgaagtcaa tgactaccta tggagcactg 60 

cacagcaagt gtaggtcgct cgactgttat tctcggggct gtg aaa aag ctt gca 115 

Val Lys Lys Leu Ala 



tec ata gcg ate etc tec age etc cct ttg get teg tgt tec act cct 
Ser He Ala lie Leu Ser Ser Leu Pro Leu Ala Ser Cys Ser Thr Pro 



cca aca gat tea gag get gtc gtt gag cat ctg gtt cca gaa att ate 
Pro Thr Asp Ser Glu Ala Val Val Glu His Leu Val Pro Glu He He 



tec acc cac tct ttt gat tec acc teg ttt act cag ggg ttg gaa tta 259 

Ser Thr His Ser Phe Asp Ser Thr Ser Phe Thr Gin Gly Leu Glu Leu 

40 45 50 

gat ggc gac gag ctg att gtg gga act ggc caa tac ggt ggt tec cga 307 

Asp Gly Asp Glu Leu He Val Gly Thr Gly Gin Tyr Gly Gly Ser Arg 



ate tat cgc age tec gtt gat ggc cag gaa tct gtt tec caa teg ctt 355 

He Tyr Arg Ser Ser Val Asp Gly Gin Glu Ser Val Ser Gin Ser Leu 

70 75 80 85 

gat cca gaa ttc ttc ggt gaa ggc ate acc aag tct ggt gat gec ate 403 

Asp Pro Glu Phe Phe Gly Glu Gly He Thr Lys Ser Gly Asp Ala He 
90 95 100 

tgg cag ctg aca tgg aat gaa ggt gtc get ttc aag cgt gat gca gat 451 

Trp Gin Leu Thr Trp Asn Glu Gly Val Ala Phe Lys Arg Asp Ala Asp 

105 110 115 

act etc gag gag tta gat cgc gtt tea tat aat ggc cag ggg tgg gga 499 

Thr Leu Glu Glu Leu Asp Arg Val Ser Tyr Asn Gly Gin Gly Trp Gly 

120 125 130 
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att tgc tea act gac gat gec etc ate acc tct gat gga age tec acc 547 

He Cys Ser Thr Asp Asp Ala Leu He Thr Ser Asp Gly Ser Ser Thr 

135 140 145 

etc acc ttt agg gat ccg gaa acc ttt gca gag aac age act gta gat 595 

Leu Thr Phe Arg Asp Pro Glu Thr Phe Ala Glu Asn Ser Thr Val Asp 

150 155 160 165 

gtg aca eta gac ggc tct ccg gtt ggg aac etc aat gag etc gaa tgc 643 

Val Thr Leu Asp Gly Ser Pro Val Gly Asn Leu Asn Glu Leu Glu Cys 

170 175 180 

gtt gat ggc gag gta tat gec aat att ttc etc gat aca gac ate atg 691 

Val Asp Gly Glu Val Tyr Ala Asn He Phe Leu Asp Thr Asp He Met 

185 190 195 

cga ate gat ccg aac tec ggc gaa gtc acc gca gtg ate gat gee tea 739 

Arg He Asp Pro Asn Ser Gly Glu Val Thr Ala Val He Asp Ala Ser 

200 205 210 

aat att cct aac aac gec aca cea gat aca aac aat gtg etc aac ggc 787 

Asn He Pro Asn Asn Ala Thr Pro Asp Thr Asn Asn Val Leu Asn Gly 

215 220 225 

att gca cat att ccg gat tec gat cgt ttt tat ate act ggt aag cgt 835 

He Ala His He Pro Asp Ser Asp Arg Phe Tyr He Thr Gly Lys Arg 

230 235 240 245 

tgg cct gac etc tat gag gtt aga ttc gtc cct get gac tagaatcaag 884 

Trp Pro Asp Leu Tyr Glu Val Arg Phe Val Pro Ala Asp 

250 255 

actcatggca age 897 



<210> 388 
<211> 258 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 388 

Val Lys Lys Leu Ala Ser He Ala He Leu Ser Ser Leu Pro Leu Ala 
15 10 15 

Ser Cys Ser Thr Pro Pro Thr Asp Ser Glu Ala Val Val Glu His Leu 
20 25 30 

Val Pro Glu He He Ser Thr His Ser Phe Asp Ser Thr Ser Phe Thr 
35 40 45 

Gin Gly Leu Glu Leu Asp Gly Asp Glu Leu He Val Gly Thr Gly Gin 
50 55 60 

Tyr Gly Gly Ser Arg He Tyr Arg Ser Ser Val Asp Gly Gin Glu Ser 



Val Ser Gin Ser Leu Asp Pro Glu Phe Phe Gly Glu Gly He Thr Lys 

85 90 95 

Ser Gly Asp Ala He Trp Gin Leu Thr Trp Asn Glu Gly Val Ala Phe 

100 105 110 
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Lys Arg Asp Ala Asp Thr Leu Glu Glu Leu Asp Arg Val Ser Tyr Asn 
115 120 125 

Gly Gin Gly Trp Gly lie Cys Ser Thr Asp Asp Ala Leu lie Thr Ser 
130 135 140 

Asp Gly Ser Ser Thr Leu Thr Phe Arg Asp Pro Glu Thr Phe Ala Glu 
145 150 155 160 

Asn Ser Thr Val Asp Val Thr Leu Asp Gly Ser Pro Val Gly Asn Leu 
165 170 175 

Asn Glu Leu Glu Cys Val Asp Gly Glu Val Tyr Ala Asn lie Phe Leu 
180 185 190 

Asp Thr Asp lie Met Arg lie Asp Pro Asn Ser Gly Glu Val Thr Ala 
195 200 205 

Val lie Asp Ala Ser Asn lie Pro Asn Asn Ala Thr Pro Asp Thr Asn 
210 215 220 

Asn Val Leu Asn Gly lie Ala His He Pro Asp Ser Asp Arg Phe Tyr 
225 230 235 240 

He Thr Gly Lys Arg Trp Pro Asp Leu Tyr Glu Val Arg Phe Val Pro 
245 250 255 



<210> 389 
<211> 786 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (763) 

<223> RXN00211 

<400> 389 

tgagccaaaa tcaataaggt gtttttcagc ctgaggtaaa aatacggtgg tactgtcgaa 60 

accaatcatc ccctagtttt gaaaagaagg aagcgagcca atg tea ttc ctg ate 115 

Met Ser Phe Leu He 



cgc gtc ctg ttg tec gac acc cca ggc age etc gcg tta etc get gaa 
Arg Val Leu Leu Ser Asp Thr Pro Gly Ser Leu Ala Leu Leu Ala Glu 



gee ctt ggg att gta gag gee aat att caa tec gtg gac gtg gtg gaa 
Ala Leu Gly He Val Glu Ala Asn He Gin Ser Val Asp Val Val Glu 



cgc ttc ccc aat ggc acg gtc atg gac gat ctg gtg ate tec ate cct 
Arg Phe Pro Asn Gly Thr Val Met Asp Asp Leu Val He Ser He Pro 
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cgc gat gtc atg gca gac acc ate ate acc gca get gaa gaa gtc gac 307 

Arg Asp Val Met Ala Asp Thr He He Thr Ala Ala Glu Glu Val Asp 

55 60 65 

ggc gtg gag att gat tec ate cgc cca ttc tec ggg act gtt gac cgc 355 

Gly Val Glu He Asp Ser He Arg Pro Phe Ser Gly Thr Val Asp Arg 
70 75 80 85 

cgc gga cag ate caa atg ctg get get gtt get cac caa cgc cgc gat 403 

Arg Gly Gin He Gin Met Leu Ala Ala Val Ala His Gin Arg Arg Asp 

90 95 100 

ate acc gca gcg atg gaa gaa atg gtc gat gtc ate ccc cgc acc atg 451 

He Thr Ala Ala Met Glu Glu Met Val Asp Val He Pro Arg Thr Met 

105 110 115 

acc tct ggt tgg get ttg gtc att gat eta aaa gga ccc ate act cgc 4 99 

Thr Ser Gly Trp Ala Leu Val He Asp Leu Lys Gly Pro He Thr Arg 

120 125 130 

ate get ggt tec eta gca gcg ccc gaa gat gac ggc acc gtt ccg gag 547 

He Ala Gly Ser Leu Ala Ala Pro Glu Asp Asp Gly Thr Val Pro Glu 

135 140 145 

aac ate gtt etc aaa gaa get cgc atg etc aac ccg gaa aac gat ccg 595 

Asn He Val Leu Lys Glu Ala Arg Met Leu Asn Pro Glu Asn Asp Pro 

150 155 160 165 

tgg att cca gag tec tgg aca ctg ctt gat tct tec ctt gec ate get 643 

Trp He Pro Glu Ser Trp Thr Leu Leu Asp Ser Ser Leu Ala He Ala 

170 175 180 

ccg ate ggc aag cac ggc ctg get ctg att ate ggt cgc cct ggt ggc 691 

Pro He Gly Lys His Gly Leu Ala Leu He He Gly Arg Pro Gly Gly 

185 190 195 

cct gat ttc ttg gec age gaa gtg gag cac tta ggc caa gtc ggt gac 739 

Pro Asp Phe Leu Ala Ser Glu Val Glu His Leu Gly Gin Val Gly Asp 

200 205 210 

att ate gga gca atg ctt caa aaa taatctgagc tgtttaaaaa atg 786 
He He Gly Ala Met Leu Gin Lys 
215 220 



<210> 390 
<211> 221 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 390 

Met Ser Phe Leu He Arg Val Leu Leu Ser Asp Thr Pro Gly Ser Leu 
15 10 15 

Ala Leu Leu Ala Glu Ala Leu Gly He Val Glu Ala Asn He Gin Ser 
20 25 30 

Val Asp Val Val Glu Arg Phe Pro Asn Gly Thr Val Met Asp Asp Leu 
35 40 45 



Val He Ser He Pro Arg Asp Val Met Ala Asp Thr He He Thr Ala 
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50 55 60 

Ala Glu Glu Val Asp Gly Val Glu lie Asp Ser lie Arg Pro Phe Ser 
65 70 75 80 

Gly Thr Val Asp Arg Arg Gly Gin lie Gin Met Leu Ala Ala Val Ala 
85 90 95 

His Gin Arg Arg Asp lie Thr Ala Ala Met Glu Glu Met Val Asp Val 
100 105 110 

lie Pro Arg Thr Met Thr Ser Gly Trp Ala Leu Val lie Asp Leu Lys 
115 120 125 

Gly Pro lie Thr Arg lie Ala Gly Ser Leu Ala Ala Pro Glu Asp Asp 
130 135 140 

Gly Thr Val Pro Glu Asn lie Val Leu Lys Glu Ala Arg Met Leu Asn 
145 150 155 160 

Pro Glu Asn Asp Pro Trp lie Pro Glu Ser Trp Thr Leu Leu Asp Ser 
165 170 175 

Ser Leu Ala He Ala Pro He Gly Lys His Gly Leu Ala Leu He He 
180 185 190 

Gly Arg Pro Gly Gly Pro Asp Phe Leu Ala Ser Glu Val Glu His Leu 
195 200 205 

Gly Gin Val Gly Asp He He Gly Ala Met Leu Gin Lys 
210 215 220 



<210> 391 
<211> 1005 
<212> DNA 

<213> Corynebacteriura glutamicum 

<220> 

<221> CDS 

<222> (101) . . (982) 

<223> RXN00669 

<400> 391 

tttactgcgg gcattttacg tatctgcacc ccgcccggct gcgctgagca gccgtaaagc 60 

gtggggcgtg acgtcgaaaa gcaaaaaatg aaaggcagac atg gac aat tea acg 115 

Met Asp Asn Ser Thr 



gtg cga ate egg ctg gat eta gcg tat gac ggc acg gat ttt cat ggc 
Val Arg lie Arg Leu Asp Leu Ala Tyr Asp Gly Thr Asp Phe His Gly 
10 15 20 

tgg gcg aag cag ggg acc age gat eta cgc acc gtg caa aaa gtg ttg 
Trp Ala Lys Gin Gly Thr Ser Asp Leu Arg Thr Val Gin Lys Val Leu 



gaa gac aat ttg age atg gtg ctg cgt gag act gtt gaa ttg act gtg 259 
Glu Asp Asn Leu Ser Met Val Leu Arg Glu Thr Val Glu Leu Thr Val 
40 45 50 
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gcc ggg cga acc gat gcg ggg gtg cat gcg gcg ggc cag gtg gcg cac 
Ala Gly Arg Thr Asp Ala Gly Val His Ala Ala Gly Gin Val Ala His 



ttt gat att ccg gca cac get tta gag cag cgc agt att gat ggc gat 
Phe Asp lie Pro Ala His Ala Leu Glu Gin Arg Ser lie Asp Gly Asp 
70 75 80 85 

cca age aag ttg gtt egg cgc ttg ggt egg ttg ctg ccc gat gat att 
Pro Ser Lys Leu Val Arg Arg Leu Gly Arg Leu Leu Pro Asp Asp lie 
90 95 100 

egg gtg cat ggc gta cgt ttt gee gag ccc ggg ttt gat gcg cga ttt 
Arg Val His Gly Val Arg Phe Ala Glu Pro Gly Phe Asp Ala Arg Phe 
105 110 115 

tec gcg atg cgc agg cac tac gtt tat cgc att acg acg cat ccc gee 
Ser Ala Met Arg Arg His Tyr Val Tyr Arg He Thr Thr His Pro Ala 
120 125 130 

ggc gcg ctg cct acg cgc cgc cac gac acg gcg cag tgg cca aaa cct 
Gly Ala Leu Pro Thr Arg Arg His Asp Thr Ala Gin Trp Pro Lys Pro 
135 140 145 

gtc gaa eta gag egg atg caa tta gee gec gat gca ctg ctg ggg ctg 
Val Glu Leu Glu Arg Met Gin Leu Ala Ala Asp Ala Leu Leu Gly Leu 
150 155 160 165 

cat gat ttt gtg gcg ttt tgc aaa get aag cca cat gcg acg acg gtg 
His Asp Phe Val Ala Phe Cys Lys Ala Lys Pro His Ala Thr Thr Val 
170 175 180 

cgt gaa eta caa aaa ttt gcg tgg aaa gac gtc tec act gac ate gaa 
Arg Glu Leu Gin Lys Phe Ala Trp Lys Asp Val Ser Thr Asp He Glu 
185 190 195 

ccg cag gtg tat gaa gca cac gtg gtg gee gat get ttt tgc tgg teg 
Pro Gin Val Tyr Glu Ala His Val Val Ala Asp Ala Phe Cys Trp Ser 
200 205 210 

atg gtg cgc teg ctg gtc ggc tec tgc atg gee gtg ggc gaa gga cgc 
Met Val Arg Ser Leu Val Gly Ser Cys Met Ala Val Gly Glu Gly Arg 
215 220 225 

cgc gga tea ggg ttt act gca gaa ttg ctt gat gca age gaa cgc age 
Arg Gly Ser Gly Phe Thr Ala Glu Leu Leu Asp Ala Ser Glu Arg Ser 
230 235 240 245 

ccc atg gtt cca gta gca cct gcg aaa ggt ttg age ttg gtt ggc gtg 
Pro Met Val Pro Val Ala Pro Ala Lys Gly Leu Ser Leu Val Gly Val 
250 255 260 

gat tat cct tec get gat aag tta cag gaa aga gcg ctg gaa acc cga 
Asp Tyr Pro Ser Ala Asp Lys Leu Gin Glu Arg Ala Leu Glu Thr Arg 
265 270 275 

get gtt cgc gag ttt ccg gac gcg tec gcg age eta aaa eta gat gat 
Ala Val Arg Glu Phe Pro Asp Ala Ser Ala Ser Leu Lys Leu Asp Asp 
280 285 290 



BGI-127CP 



- 516- 



gag taaaagggac taaactcgtc tct 
Glu 



<210> 392 
<211> 294 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 392 

Met Asp Asn Ser Thr Val Arg lie Arg Leu Asp Leu Ala Tyr Asp Gly 
15 10 15 

Thr Asp Phe His Gly Trp Ala Lys Gin Gly Thr Ser Asp Leu Arg Thr 

20 25 30 

Val Gin Lys Val Leu Glu Asp Asn Leu Ser Met Val Leu Arg Glu Thr 
35 40 45 

Val Glu Leu Thr Val Ala Gly Arg Thr Asp Ala Gly Val His Ala Ala 
50 55 60 

Gly Gin Val Ala His Phe Asp He Pro Ala His Ala Leu Glu Gin Arg 
65 70 75 80 

Ser He Asp Gly Asp Pro Ser Lys Leu Val Arg Arg Leu Gly Arg Leu 
85 90 95 

Leu Pro Asp Asp He Arg Val His Gly Val Arg Phe Ala Glu Pro Gly 
100 105 110 

Phe Asp Ala Arg Phe Ser Ala Met Arg Arg His Tyr Val Tyr Arg He 
115 120 125 

Thr Thr His Pro Ala Gly Ala Leu Pro Thr Arg Arg His Asp Thr Ala 
130 135 140 

Gin Trp Pro Lys Pro Val Glu Leu Glu Arg Met Gin Leu Ala Ala Asp 
145 150 155 160 

Ala Leu Leu Gly Leu His Asp Phe Val Ala Phe Cys Lys Ala Lys Pro 
165 170 175 

His Ala Thr Thr Val Arg Glu Leu Gin Lys Phe Ala Trp Lys Asp Val 
180 185 190 

Ser Thr Asp lie Glu Pro Gin Val Tyr Glu Ala His Val Val Ala Asp 
195 200 205 

Ala Phe Cys Trp Ser Met Val Arg Ser Leu Val Gly Ser Cys Met Ala 
210 215 220 

Val Gly Glu Gly Arg Arg Gly Ser Gly Phe Thr Ala Glu Leu Leu Asp 
225 230 235 240 

Ala Ser Glu Arg Ser Pro Met Val Pro Val Ala Pro Ala Lys Gly Leu 
245 250 255 

Ser Leu Val Gly Val Asp Tyr Pro Ser Ala Asp Lys Leu Gin Glu Arg 
260 265 270 
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Ala Leu Glu Thr Arg Ala Val Arg Glu Phe Pro Asp Ala Ser Ala Se 
275 280 285 

Leu Lys Leu Asp Asp Glu 
290 



<210> 393 
<211> 1053 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1030) 
<223> RXN02651 

<400> 393 

cgatttcttg cggcgtcgtg gtgttcctga tcggaatgtt ccttgaggac cgtgaaaacg 

cccagcatgc caaagcaact gacgagaagg atgaggcctg atg aac aac cga caa 

Met Asn Asn Arg Gin 



age aga acc ctt ccc gta cca gaa gga ctg gca ggc atg cgt gtg gac 
Ser Arg Thr Leu Pro Val Pro Glu Gly Leu Ala Gly Met Arg Val Asp 



gca gca ctg tec aag ttg ctg gga att tea cgc acc gta get gca gaa 211 
Ala Ala Leu Ser Lys Leu Leu Gly lie Ser Arg Thr Val Ala Ala Glu 
25 30 35 

etc gec acc gec ggc gat gtc age gtt gat ggg get gtg gta ggt aaa 259 
Leu Ala Thr Ala Gly Asp Val Ser Val Asp Gly Ala Val Val Gly Lys 



age gag egg etc gtt gec gat tec atg ctg gat gtc ttg ctg cct gaa 307 

Ser Glu Arg Leu Val Ala Asp Ser Met Leu Asp Val Leu Leu Pro Glu 

55 60 65 

cca gca get ccg ttg atg ccc aag gaa gaa ate gtt ccc ggc ctg gat 355 

Pro Ala Ala Pro Leu Met Pro Lys Glu Glu He Val Pro Gly Leu Asp 



att ttg tac tct gat gac gat gtc ate gca gtc aac aaa ccc gtc ggc 403 

He Leu Tyr Ser Asp Asp Asp Val He Ala Val Asn Lys Pro Val Gly 

90 95 100 

gtg gcg gca cat ccc acc gtg ggt tgg gaa ggc cca act gtg gtg ggc 451 

Val Ala Ala His Pro Thr Val Gly Trp Glu Gly Pro Thr Val Val Gly 

105 110 115 

gga ctt gca get gca ggt ttc cgc att tec acc tec ggc cca cca gag 499 

Gly Leu Ala Ala Ala Gly Phe Arg He Ser Thr Ser Gly Pro Pro Glu 

120 125 130 

cgc aag ggt att gtg cag cgc ctt gac gtt ggc acg tct ggc gtg atg 547 

Arg Lys Gly He Val Gin Arg Leu Asp Val Gly Thr Ser Gly Val Met 

135 140 145 
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gtg gtt get gec tct gaa cgt gga tac acc gtg etc aag cgc get ttc 595 

Val Val Ala Ala Ser Glu Arg Gly Tyr Thr Val Leu Lys Arg Ala Phe 

150 155 160 165 

egg gac cgc acc gtg gac aag acc tac cac gcg ttg gtg caa ggc cac 643 

Arg Asp Arg Thr Val Asp Lys Thr Tyr His Ala Leu Val Gin Gly His 

170 175 180 

cct gat ccg ctg acc gga acc ate gaa gca ccg ate ggc cgc cac ccc 691 

Pro Asp Pro Leu Thr Gly Thr lie Glu Ala Pro lie Gly Arg His Pro 

185 190 195 

tea gca ggt tgg cgt ttc gca gta aca act gaa ggc aaa cac gec gtc 739 

Ser Ala Gly Trp Arg Phe Ala Val Thr Thr Glu Gly Lys His Ala Val 

200 205 210 

aca cac tac gaa acc ctg gag gec ttc caa gag gca acc ctg ctg aaa 787 

Thr His Tyr Glu Thr Leu Glu Ala Phe Gin Glu Ala Thr Leu Leu Lys 

215 220 225 

ate cac ctg gaa act ggc cgc acc cac cag ate cgc gtg cat ttc tec 835 

lie His Leu Glu Thr Gly Arg Thr His Gin lie Arg Val His Phe Ser 

230 235 240 245 

gcg ctg cac cac cca tgc tgt ggc gac ccc atg tac ggc tct gat cct 883 

Ala Leu His His Pro Cys Cys Gly Asp Pro Met Tyr Gly Ser Asp Pro 

250 255 260 

gcg ttg tec gag cgc ctt ggc ctt aac cgt cag tgg ctg cac gec gtc 931 

Ala Leu Ser Glu Arg Leu Gly Leu Asn Arg Gin Trp Leu His Ala Val 

265 270 275 

teg ctt gga ttc aac cac cca gca gat ggc cga tgg atg gaa ate gtc 979 

Ser Leu Gly Phe Asn His Pro Ala Asp Gly Arg Trp Met Glu He Val 

280 285 290 

tec cca tat cca act gat etc caa cac get tta gac gtt etc cgc gag 1027 

Ser Pro Tyr Pro Thr Asp Leu Gin His Ala Leu Asp Val Leu Arg Glu 

295 300 305 

caa taatggatgg tgtcgataaa ggg 1053 

Gin 

310 



<210> 394 
<211> 310 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 394 

Met Asn Asn Arg Gin Ser Arg Thr Leu Pro Val Pro Glu Gly Leu Ala 
15 10 15 

Gly Met Arg Val Asp Ala Ala Leu Ser Lys Leu Leu Gly He Ser Arg 
20 25 30 

Thr Val Ala Ala Glu Leu Ala Thr Ala Gly Asp Val Ser Val Asp Gly 
35 40 45 

Ala Val Val Gly Lys Ser Glu Arg Leu Val Ala Asp Ser Met Leu Asp 
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Val Leu Leu Pro Glu Pro Ala Ala Pro Leu Met Pro Lys Glu Glu lie 



Val Pro Gly Leu Asp He Leu Tyr Ser Asp Asp Asp Val He Ala Val 
85 90 95 

Asn Lys Pro Val Gly Val Ala Ala His Pro Thr Val Gly Trp Glu Gly 
100 105 110 

Pro Thr Val Val Gly Gly Leu Ala Ala Ala Gly Phe Arg He Ser Thr 
115 120 125 

Ser Gly Pro Pro Glu Arg Lys Gly He Val Gin Arg Leu Asp Val Gly 
130 135 140 

Thr Ser Gly Val Met Val Val Ala Ala Ser Glu Arg Gly Tyr Thr Val 
145 150 155 160 

Leu Lys Arg Ala Phe Arg Asp Arg Thr Val Asp Lys Thr Tyr His Ala 
165 170 175 

Leu Val Gin Gly His Pro Asp Pro Leu Thr Gly Thr He Glu Ala Pro 
180 185 190 

He Gly Arg His Pro Ser Ala Gly Trp Arg Phe Ala Val Thr Thr Glu 
195 200 205 

Gly Lys His Ala Val Thr His Tyr Glu Thr Leu Glu Ala Phe Gin Glu 
210 215 220 

Ala Thr Leu Leu Lys He His Leu Glu Thr Gly Arg Thr His Gin He 
225 230 235 240 

Arg Val His Phe Ser Ala Leu His His Pro Cys Cys Gly Asp Pro Met 
245 250 255 

Tyr Gly Ser Asp Pro Ala Leu Ser Glu Arg Leu Gly Leu Asn Arg Gin 
260 265 270 

Trp Leu His Ala Val Ser Leu Gly Phe Asn His Pro Ala Asp Gly Arg 
275 280 285 

Trp Met Glu He Val Ser Pro Tyr Pro Thr Asp Leu Gin His Ala Leu 
290 295 300 

Asp Val Leu Arg Glu Gin 
305 310 



<210> 395 
<211> 2647 
<212> DNA 

<213> Corynebacter ium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2647) 
<223> RXA01344 
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<400> 395 

gggggatcgg gttcctcagc agaccaattg ctcaaaaata ccagcggtgt tgatctgcac 60 

ttaatggcct tgaccagcca ggtgcaatta cccgcgtgag gtg ctg gaa gga ccc 115 

Val Leu Glu Gly Pro 



ate ttg gca gtc tec cgc cag acc aag tea gtc gtc gat att ccc ggt 
lie Leu Ala Val Ser Arg Gin Thr Lys Ser Val Val Asp lie Pro Gly 



gca ccg cag cgt tat tct ttc gcg aag gtg tec gca ccc att gag gtg 
Ala Pro Gin Arg Tyr Ser Phe Ala Lys Val Ser Ala Pro lie Glu Val 



ccc ggg eta eta gat ctt caa ctg gat tct tac tec tgg ctg att ggt 
Pro Gly Leu Leu Asp Leu Gin Leu Asp Ser Tyr Ser Trp Leu lie Gly 



acg cct gag tgg cgt get cgt cag aag gaa gaa ttc ggc gag gga gee 
Thr Pro Glu Trp Arg Ala Arg Gin Lys Glu Glu Phe Gly Glu Gly Ala 



cgc gta acc age ggc ctt gag aac att etc gag gag etc tec cca ate 355 
Arg Val Thr Ser Gly Leu Glu Asn lie Leu Glu Glu Leu Ser Pro lie 
70 75 80 85 

cag gat tac tct gga aac atg tec ctg age ctt teg gag cca cgc ttc 403 
Gin Asp Tyr Ser Gly Asn Met Ser Leu Ser Leu Ser Glu Pro Arg Phe 
90 95 100 

gaa gac gtc aag aac acc att gac gag gcg aaa gaa aag gac ate aac 451 
Glu Asp Val Lys Asn Thr He Asp Glu Ala Lys Glu Lys Asp He Asn 
105 110 115 

tac gcg gcg cca ctg tar gtg acc gcg gag ttc gtc aac aac acc acc 499 
Tyr Ala Ala Pro Leu Tyr Val Thr Ala Glu Phe Val Asn Asn Thr Thr 
120 125 130 

ggt gaa ate aag tct cag act gtc ttc ate ggc gat ttc cca atg atg 547 
Gly Glu He Lys Ser Gin Thr Val Phe He Gly Asp Phe Pro Met Met 
135 140 145 

acg gac aag gga acg ttc ate ate aac gga acc gaa cgc gtt gtg gtc 595 
Thr Asp Lys Gly Thr Phe He He Asn Gly Thr Glu Arg Val Val Val 
150 155 160 165 

age cag etc gtc cgc tec ccg ggc gtg tac ttt gac cag acc ate gat 643 
Ser Gin Leu Val Arg Ser Pro Gly Val Tyr Phe Asp Gin Thr He Asp 
170 175 180 

aag tea act gag cgt cca ctg cac gee gtg aag gtt att cct tec cgt 691 
Lys Ser Thr Glu Arg Pro Leu His Ala Val Lys Val He Pro Ser Arg 
185 190 195 



ggt get tgg ctt gag ttt gac gtc gat aag cgc gat teg gtt ggt gtt 
Gly Ala Trp Leu Glu Phe Asp Val Asp Lys Arg Asp Ser Val Gly Val 
200 205 210 



739 



cgt att gac cgc aag cgr cgc cag cca gtc acc gta ctg ctg aag get 
Arg He Asp Arg Lys Arg Arg Gin Pro Val Thr Val Leu Leu Lys Ala 



787 
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ctt ggc tgg acc act gag cag ate acc gag cgt ttc ggt ttc tct gaa 835 
Leu Gly Trp Thr Thr Glu Gin lie Thr Glu Arg Phe Gly Phe Ser Glu 
230 235 240 245 

ate atg atg tec acc etc gag tec gat ggt gta gca aac acc gat gag 883 
lie Met Met Ser Thr Leu Glu Ser Asp Gly Val Ala Asn Thr Asp Glu 
250 255 260 

gca ttg ctg gag ate tac cgc aag cag cgt cca ggc gag cag cct acc 931 
Ala Leu Leu Glu He Tyr Arg Lys Gin Arg Pro Gly Glu Gin Pro Thr 
265 270 275 

cgc gac ctt gcg cag tec etc ctg gac aac age ttc ttc cgt gca aag 979 
Arg Asp Leu Ala Gin Ser Leu Leu Asp Asn Ser Phe Phe Arg Ala Lys 
280 285 290 

cgc tac gac ctg get cgc gtt ggt cgt tac aag ate aac cgc aag etc 1027 
Arg Tyr Asp Leu Ala Arg Val Gly Arg Tyr Lys He Asn Arg Lys Leu 
295 300 305 

ggc ctt ggt ggc gac cac gat ggt ttg atg act ctt act gaa gag gac 1075 
Gly Leu Gly Gly Asp His Asp Gly Leu Met Thr Leu Thr Glu Glu Asp 
310 315 320 325 

ate gca acc acc ate gag tac ctg gtg cgt ctg cac gca ggt gag cgc 1123 
He Ala Thr Thr He Glu Tyr Leu Val Arg Leu His Ala Gly Glu Arg 
330 335 340 

gtc atg act tct cca aat ggt gaa gag ate cca gtc gag acc gat gac 1171 
Val Met Thr Ser Pro Asn Gly Glu Glu He Pro Val Glu Thr Asp Asp 
345 350 355 

ate gac cac ttt ggt aac cgt cgt ctg cgt acc gtt ggc gaa ctg ate 1219 
He Asp His Phe Gly Asn Arg Arg Leu Arg Thr Val Gly Glu Leu He 
360 365 370 

cag aac cag gtc cgt gtc ggc ctg tec cgc atg gag cgc gtt gtt cgt 1267 
Gin Asn Gin Val Arg Val Gly Leu Ser Arg Met Glu Arg Val Val Arg 
375 380 385 

gag cgt atg acc acc cag gat gcg gag tec att act cct act tec ttg 1315 
Glu Arg Met Thr Thr Gin Asp Ala Glu Ser He Thr Pro Thr Ser Leu 
390 395 400 405 

ate aac gtt cgt cct gtc tct gca get ate cgt gag ttc ttc gga act 1363 
He Asn Val Arg Pro Val Ser Ala Ala He Arg Glu Phe Phe Gly Thr 
410 415 420 

tec cag ctg tct cag ttc atg gac cag aac aac tec ctg tct ggt ttg 1411 
Ser Gin Leu Ser Gin Phe Met Asp Gin Asn Asn Ser Leu Ser Gly Leu 
425 430 435 

act cac aag cgt cgt ctg teg get ctg ggc ccg ggt ggt ctg tec cgt 1459 
Thr His Lys Arg Arg Leu Ser Ala Leu Gly Pro Gly Gly Leu Ser Arg 
440 445 450 

gag cgc gee ggc ate gag gtt cga gac gtt cac cca tct cac tac ggc 1507 
Glu Arg Ala Gly He Glu Val Arg Asp Val His Pro Ser His Tyr Gly 
455 460 465 
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cgt atg tgc cca att gag act ccg gaa ggt cca aac att ggc ctg ate 1555 

Arg Met Cys Pro lie Glu Thr Pro Glu Gly Pro Asn lie Gly Leu lie 

470 475 480 485 

ggt tec ttg get tec tat get cga gtg aac cca ttc ggt ttc att gag 1603 

Gly Ser Leu Ala Ser Tyr Ala Arg Val Asn Pro Phe Gly Phe lie Glu 
490 495 500 

ace cca tac cgt cgc ate ate gac ggc aag ctg acc gac cag att gac 1651 

Thr Pro Tyr Arg Arg lie lie Asp Gly Lys Leu Thr Asp Gin lie Asp 
505 510 515 

tac ctt acc get gat gag gaa gac cgc ttc gtt gtt gcg cag gca aac 1699 

Tyr Leu Thr Ala Asp Glu Glu Asp Arg Phe Val Val Ala Gin Ala Asn 
520 525 530 

acg cac tac gac gaa gag ggc aac ate acc gat gag acc gtc act gtt 1747 

Thr Kis Tyr Asp Glu Glu Gly Asn He Thr Asp Glu Thr Val Thr Val 

535 540 545 

cgt ctg aag gac ggc gac ate gec atg gtt ggc cgc aac gcg gtt gat 1795 

Arg Leu Lys Asp Gly Asp He Ala Met Val Gly Arg Asn Ala Val Asp 

550 555 560 565 

tac atg gac gtt tec cct cgt cag atg gtt tct gtt ggt acc gcg atg 1843 

Tyr Met Asp Val Ser Pro Arg Gin Met Val Ser Val Gly Thr Ala Met 
570 575 580 

att cca ttc ctg gag cac gac gat get aac cgt gca ctg atg ggc gcg 1891 

He Pro Phe Leu Glu His Asp Asp Ala Asn Arg Ala Leu Met Gly Ala 
585 590 595 

aac atg cag aag cag get gtg cca ctg att cgt gec gag get cct ttc 1939 

Asn Met Gin Lys Gin Ala Val Pro Leu He Arg Ala Glu Ala Pro Phe 
600 605 610 

gtg ggc acc ggt atg gag cag cgc gca gca tac gac gec ggc gac ctg 1987 

Val Gly Thr Gly Met Glu Gin Arg Ala Ala Tyr Asp Ala Gly Asp Leu 

615 620 625 

gtt att acc cca gtc gca ggt gtg gtg gaa aac gtt tea get gac ttc 2035 

Val He Thr Pro Val Ala Gly Val Val Glu Asn Val Ser Ala Asp Phe 

630 635 640 645 

ate acc ate atg get gat gac ggc aag cgc gaa acc tac ctg ctg cgt 2083 

He Thr He Met Ala Asp Asp Gly Lys Arg Glu Thr Tyr Leu Leu Arg 
650 655 660 

aag ttc cag cgc acc aac cag ggc acc age tac aac cag aag cct ttg 2131 

Lys Phe Gin Arg Thr Asn Gin Gly Thr Ser Tyr Asn Gin Lys Pro Leu 
665 670 675 

gtt aac ttg ggc gag cgc gtt gaa get ggc cag gtt att get gat ggt 2179 

Val Asn Leu Gly Glu Arg Val Glu Ala Gly Gin Val He Ala Asp Gly 
680 685 690 

cca ggt acc ttc aat ggt gaa atg tec ctt ggc cgt aac ctt ctg gtt 2227 

Pro Gly Thr Phe Asn Gly Glu Met Ser Leu Gly Arg Asn Leu Leu Val 

695 700 705 
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gcg ttc atg cct tgg gaa ggc cac aac tac gag gat gcg ate ate etc 2275 

Ala Phe Met Pro Trp Glu Gly His Asn Tyr Glu Asp Ala lie lie Leu 

710 715 720 725 

aac cag aac ate gtt gag cag gac ate ttg acc teg ate cac ate gag 2323 

Asn Gin Asn He Val Glu Gin Asp He Leu Thr Ser He His He Glu 

730 735 740 

gag cac gag ate gat gee cgc gac act aag ctt ggc gee gaa gaa ate 2371 

Glu His Glu He Asp Ala Arg Asp Thr Lys Leu Gly Ala Glu Glu He 
745 750 755 

acc cgc gac ate cct aat gtg tct gaa gaa gtc etc aag gac etc gac 2419 

Thr Arg Asp He Pro Asn Val Ser Glu Glu Val Leu Lys Asp Leu Asp 
760 765 770 

gac cgc ggt att gtc cgc ate ggt get gat gtt cgt gac ggc gac ate 2467 

Asp Arg Gly He Val Arg He Gly Ala Asp Val Arg Asp Gly Asp He 
775 780 785 

ctg gtc ggt aag gtc acc cct aag ggc gag acc gag etc acc ccg gaa 2515 

Leu Val Gly Lys Val Thr Pro Lys Gly Glu Thr Glu Leu Thr Pro Glu 

790 795 800 805 

gag cgc ttg ctg cgc gca ate ttc ggt gag aag gee cgc gaa gtt cgc 2563 

Glu Arg Leu Leu Arg Ala He Phe Gly Glu Lys Ala Arg Glu Val Arg 

810 815 820 

gat acc tec atg aag gtg cct cac ggt gag acc ggc aag gtc ate ggc 2611 

Asp Thr Ser Met Lys Val Pro His Gly Glu Thr Gly Lys Val He Gly 
825 830 835 

gtg cgt cac ttc tec cgc gag gac gac gac gat ctg 2647 
Val Arg His Phe Ser Arg Glu Asp Asp Asp Asp Leu 
840 845 



<210> 396 
<211> 849 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 396 

Val Leu Glu Gly Pro He Leu Ala Val Ser Arg Gin Thr Lys Ser Val 
15 10 15 

Val Asp He Pro Gly Ala Pro Gin Arg Tyr Ser Phe Ala Lys Val Ser 
20 25 30 

Ala Pro He Glu Val Pro Gly Leu Leu Asp Leu Gin Leu Asp Ser Tyr 
35 40 45 

Ser Trp Leu He Gly Thr Pro Glu Trp Arg Ala Arg Gin Lys Glu Glu 
50 55 60 

Phe Gly Glu Gly Ala Arg Val Thr Ser Gly Leu Glu Asn He Leu Glu 
65 70 75 80 



Glu Leu Ser Pro He Gin Asp Tyr Ser Gly Asn Met Ser Leu Ser Leu 
85 90 95 
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Ser Glu Pro Arg Phe Glu Asp Val Lys Asn Thr lie Asp Glu Ala Lys 
100 105 110 

Glu Lys Asp lie Asn Tyr Ala Ala Pro Leu Tyr Val Thr Ala Glu Phe 
115 120 125 

Val Asn Asn Thr Thr Gly Glu He Lys Ser Gin Thr Val Phe He Gly 
130 135 140 

Asp Phe Pro Met Met Thr Asp Lys Gly Thr Phe He He Asn Gly Thr 
145 150 155 160 

Glu Arg Val Val Val Ser Gin Leu Val Arg Ser Pro Gly Val Tyr Phe 
165 170 175 

Asp Gin Thr He Asp Lys Ser Thr Glu Arg Pro Leu His Ala Val Lys 
180 185 190 

Val He Pro Ser Arg Gly Ala Trp Leu Glu Phe Asp Val Asp Lys Arg 
195 200 205 

Asp Ser Val Gly Val Arg He Asp Arg Lys Arg Arg Gin Pro Val Thr 
210 215 220 

Val Leu Leu Lys Ala Leu Gly Trp Thr Thr Glu Gin He Thr Glu Arg 
225 230 235 240 

Phe Gly Phe Ser Glu He Met Met Ser Thr Leu Glu Ser Asp Gly Val 
245 250 255 

Ala Asn Thr Asp Glu Ala Leu Leu Glu He Tyr Arg Lys Gin Arg Pro 
260 265 270 

Gly Glu Gin Pro Thr Arg Asp Leu Ala Gin Ser Leu Leu Asp Asn Ser 
275 280 285 

Phe Phe Arg Ala Lys Arg Tyr Asp Leu Ala Arg Val Gly Arg Tyr Lys 
290 295 300 

He Asn Arg Lys Leu Gly Leu Gly Gly Asp His Asp Gly Leu Met Thr 
305 310 315 320 

Leu Thr Glu Glu Asp He Ala Thr Thr He Glu Tyr Leu Val Arg Leu 
325 330 335 

His Ala Gly Glu Arg Val Met Thr Ser Pro Asn Gly Glu Glu He Pro 
340 345 350 

Val Glu Thr Asp Asp He Asp His Phe Gly Asn Arg Arg Leu Arg Thr 
355 360 365 

Val Gly Glu Leu He Gin Asn Gin Val Arg Val Gly Leu Ser Arg Met 
370 375 380 

Glu Arg Val Val Arg Glu Arg Met Thr Thr Gin Asp Ala Glu Ser He 
385 390 395 400 

Thr Pro Thr Ser Leu He Asn Val Arg Pro Val Ser Ala Ala He Arg 
405 410 415 



Glu Phe Phe Gly Thr Ser Gin Leu Ser Gin Phe Met Asp Gin Asn Asn 
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420 



425 



430 



Ser Leu Ser Gly Leu Thr His Lys Arg Arg Leu Ser Ala Leu Gly Pro 
435 440 445 

Gly Gly Leu Ser Arg Glu Arg Ala Gly lie Glu Val Arg Asp Val His 
450 455 460 

Pro Ser His Tyr Gly Arg Met Cys Pro lie Glu Thr Pro Glu Gly Pro 
465 470 475 480 

Asn lie Gly Leu lie Gly Ser Leu Ala Ser Tyr Ala Arg Val Asn Pro 
485 490 495 

Phe Gly Phe lie Glu Thr Pro Tyr Arg Arg lie lie Asp Gly Lys Leu 
500 505 510 

Thr Asp Gin lie Asp Tyr Leu Thr Ala Asp Glu Glu Asp Arg Phe Val 
515 520 525 

Val Ala Gin Ala Asn Thr His Tyr Asp Glu Glu Gly Asn lie Thr Asp 
530 535 540 

Glu Thr Val Thr Val Arg Leu Lys Asp Gly Asp lie Ala Met Val Gly 
545 550 555 560 

Arg Asn Ala Val Asp Tyr Met Asp Val Ser Pro Arg Gin Met Val Ser 
565 570 575 

Val Gly Thr Ala Met lie Pro Phe Leu Glu His Asp Asp Ala Asn Arg 
580 585 590 

Ala Leu Met Gly Ala Asn Met Gin Lys Gin Ala Val Pro Leu lie Arg 
595 600 605 

Ala Glu Ala Pro Phe Val Gly Thr Gly Met Glu Gin Arg Ala Ala Tyr 
610 615 620 

Asp Ala Gly Asp Leu Val He Thr Pro Val Ala Gly Val Val Glu Asn 
625 630 635 640 

Val Ser Ala Asp Phe He Thr He Met Ala Asp Asp Gly Lys Arg Glu 
645 650 655 

Thr Tyr Leu Leu Arg Lys Phe Gin Arg Thr Asn Gin Gly Thr Ser Tyr 
660 665 670 

Asn Gin Lys Pro Leu Val Asn Leu Gly Glu Arg Val Glu Ala Gly Gin 
675 680 685 

Val He Ala Asp Gly Pro Gly Thr Phe Asn Gly Glu Met Ser Leu Gly 
690 695 700 

Arg Asn Leu Leu Val Ala Phe Met Pro Trp Glu Gly His Asn Tyr Glu 
705 710 715 720 

Asp Ala He He Leu Asn Gin Asn He Val Glu Gin Asp He Leu Thr 



725 



730 



735 



Ser He His He Glu Glu His Glu He Asp Ala Arg Asp Thr Lys Leu 
740 745 750 
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Gly Ala Glu Glu lie Thr Arg Asp lie Pro Asn Val Ser Glu Glu Val 

755 760 765 

Leu Lys Asp Leu Asp Asp Arg Gly lie Val Arg lie Gly Ala Asp Val 

770 775 780 

Arg Asp Gly Asp He Leu Val Gly Lys Val Thr Pro Lys Gly Glu Thr 
785 790 795 800 

Glu Leu Thr Pro Glu Glu Arg Leu Leu Arg Ala He Phe Gly Glu Lys 
805 810 815 

Ala Arg Glu Val Arg Asp Thr Ser Met Lys Val Pro His Gly Glu Thr 

820 825 830 

Gly Lys Val He Gly Val Arg His Phe Ser Arg Glu Asp Asp Asp Asp 

835 840 845 



<210> 397 
<211> 469 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (469) 

<223> RXA01387 

<400> 397 

acgccgacac cgcatagcag atcagaaaac aaccgctaga aatcaagcca tacatccccc 60 

ggacattgaa gagatgttct ggggggaaag ggagttttac gtg etc gac gta aac 115 

Val Leu Asp Val Asn 

1 5 

gtc ttc gat gag etc cgc ate ggc ctg gec ace gec gac gac ate cgc 163 

Val Phe Asp Glu Leu Arg He Gly Leu Ala Thr Ala Asp Asp He Arg 

10 15 20 

cgt tgg tec aag ggt gag gtc aag aag ccg gag ace ate aac tac cga 211 
Arg Trp Ser Lys Gly Glu Val Lys Lys Pro Glu Thr He Asn Tyr Arg 
25 30 35 

acc etc aag cct gag aag gac ggt ctg ttc tgc gag cgt ate ttc ggt 259 
Thr Leu Lys Pro Glu Lys Asp Gly Leu Phe Cys Glu Arg He Phe Gly 
40 45 50 

cca act cgc gac tgg gag tgc gec tgc ggt aag tac aag cgt gtc cgc 307 
Pro Thr Arg Asp Trp Glu Cys Ala Cys Gly Lys Tyr Lys Arg Val Arg 
55 60 65 

tac aag ggc ate ate tgt gaa cgc tgt ggc gtt gag gtc acc aag tec 355 
Tyr Lys Gly He He Cys Glu Arg Cys Gly Val Glu Val Thr Lys Ser 
70 75 80 85 

aag gtg cgc cgt gag cgc atg gga cac att gag etc get gca cca gta 403 
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Lys Val Arg Arg Glu Arg Met Gly His He Glu Leu Ala Ala Pro Val 
90 95 100 

acc cac att tgg tac ttc aag ggc gtt cca tea cgc etc ggc tac ctt 451 

Thr His He Trp Tyr Phe Lys Gly Val Pro Ser Arg Leu Gly Tyr Leu 
105 110 115 

ttg gac ctt get cca aag 469 

Leu Asp Leu Ala Pro Lys 
120 



<210> 398 
<211> 123 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 398 

Val Leu Asp Val Asn Val Phe Asp Glu Leu Arg He Gly Leu Ala Thr 
15 10 15 

Ala Asp Asp He Arg Arg Trp Ser Lys Gly Glu Val Lys Lys Pro Glu 
20 25 30 

Thr He Asn Tyr Arg Thr Leu Lys Pro Glu Lys Asp Gly Leu Phe Cys 
35 40 45 

Glu Arg He Phe Gly Pro Thr Arg Asp Trp Glu Cys Ala Cys Gly Lys 
50 55 60 

Tyr Lys Arg Val Arg Tyr Lys Gly He He Cys Glu Arg Cys Gly Val 



Glu Val Thr Lys Ser Lys Val Arg Arg Glu Arg Met Gly His He Glu 

85 90 95 

Leu Ala Ala Pro Val Thr His He Trp Tyr Phe Lys Gly Val Pro Ser 

100 105 110 

Arg Leu Gly Tyr Leu Leu Asp Leu Ala Pro Lys 
115 120 



<210> 399 
<211> 255 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (232) 

<223> RXA01388 

<400> 399 

nnnnnnnntn nnnnnnnnnn nnnnnaannn nnnntgeate ccggatccag gtattcctga 60 

gtccttgaag gttctcctca aggagctcca gtccttgtgc atg aac gag gag gtt 115 

Met Asn Glu Glu Val 



etc tec gca aac ggc act cca atg aag etc gcg ggt gac gac gac gac 163 
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Leu Ser Ala Asn Gly Thr Pro Met Lys Leu Ala Gly Asp Asp Asp Asp 
10 15 20 

ttc gat cag gca ggc gcc tea att ggc ate aac ctg tec cgt gac gag 211 
Phe Asp Gin Ala Gly Ala Ser lie Gly lie Asn Leu Ser Arg Asp Glu 



cgt tec gac gcc gac acc gca tagcagatca gaaaacaacc get 
Arg Ser Asp Ala Asp Thr Ala 



<210> 400 
<211> 44 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 400 

Met Asn Glu Glu Val Leu Ser Ala Asn Gly Thr Pro Met Lys Leu Ala 
15 10 15 

Gly Asp Asp Asd Asp Phe Asp Gin Ala Gly Ala Ser lie Gly lie Asn 
20 25 30 

Leu Ser Arg Asp Glu Arg Ser Asp Ala Asp Thr Ala 
35 40 



<210> 401 
<211> 1316 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1293) 

<223> RXA01283 

<400> 401 

acc cgc cag ggt gtt cgc gtt cct gtc 
Thr Arg Gin Gly Val Arg Val Pro Val 
1 5 

act ggt get gtc acc ggc tac acc cgc 
Thr Gly Ala Val Thr Gly Tyr Thr Arg 
20 25 

gtc tec ggt cgt gtt ctg get ggc gat 
Val Ser Gly Arg Val Leu Ala Gly Asp 
35 40 

gtt gtg ctt get get ggt acc gac ctg 
Val Val Leu Ala Ala Gly Thr Asp Leu 
50 55 

ctg gtc gag get ggc ate aag gac gtc 
Leu Val Glu Ala Gly lie Lys Asp Val 
65 70 

tgc cag acc cca acc ggt gtt tgt get 
Cys Gin Thr Pro Thr Gly Val Cys Ala 



get get gag gtt ctg gat gca 48 
Ala Ala Glu Val Leu Asp Ala 
10 15 

cat gac ctg ate gag act tct 96 
His Asp Leu lie Glu Thr Ser 
30 

gca acc aac get gca ggc gag 144 
Ala Thr Asn Ala Ala Gly Glu 
45 

acc gag etc aac att gac ctt 192 
Thr Glu Leu Asn lie Asp Leu 
60 

aag gtt cgt tec gta ctt acc 240 
Lys Val Arg Ser Val Leu Thr 
75 80 

aag tgc tac ggc aag tec atg 288 
Lys Cys Tyr Gly Lys Ser Met 
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gct tec ggc cag cag gtt gat ate gga gag get gtc ggt att gtt get 336 
Ala Ser Gly Gin Gin Val Asp lie Gly Glu Ala Val Gly lie Val Ala 
100 105 110 

gca cag tec att ggt gag cct ggt acc cag ctg acc atg cgt acc ttc 384 
Ala Gin Ser He Gly Glu Pro Gly Thr Gin Leu Thr Met Arg Thr Phe 
115 120 125 

cac cag ggt ggt gtc ggt ggc gat att acc ggc ggt ctg cct cgt gtt 432 
His Gin Gly Gly Val Gly Gly Asp He Thr Gly Gly Leu Pro Arg Val 
130 135 140 

cag gag ctg ttt gag gca cgt gtt cct aag aac tgt gca cca att get 480 
Gin Glu Leu Phe Glu Ala Arg Val Pro Lys Asn Cys Ala Pro He Ala 
145 150 155 160 

tct gtt gaa ggt gtt ate cac ctt gag gat gaa ggc aac ttc tac act 528 
Ser Val Glu Gly Val He His Leu Glu Asp Glu Gly Asn Phe Tyr Thr 
165 170 175 

ctg acc ate gtt cct gac gat ggc tec gac aac gtt gtc tac gag aag 576 
Leu Thr He Val Pro Asp Asp Gly Ser Asp Asn Val Val Tyr Glu Lys 
180 185 190 

ctg tec aag cga cag ggt ctt gca tec act cgc gtg get atg gag tec 624 
Leu Ser Lys Arg Gin Gly Leu Ala Ser Thr Arg Val Ala Met Glu Ser 
195 200 205 

aac get ggt gcg ttc att gag cgc acc ttg acc gaa ggt gac cgc gtc 672 
Asn Ala Gly Ala Phe He Glu Arg Thr Leu Thr Glu Gly Asp Arg Val 
210 215 220 

acc gtt ggt cag cgt ctg etc cgt ggt gca get gat cca cac gac gtg 720 
Thr Val Gly Gin Arg Leu Leu Arg Gly Ala Ala Asp Pro His Asp Val 
225 230 235 240 

etc gag ate etc ggt cgc cgc ggt gtg gag cag cac etc ate tat gag 768 
Leu Glu He Leu Gly Arg Arg Gly Val Glu Gin His Leu He Tyr Glu 
245 250 255 

gtg cag get gtt tac cgt gca cag ggt gtg gec ate cac gac aag cac 816 
Val Gin Ala Val Tyr Arg Ala Gin Gly Val Ala He His Asp Lys His 
260 265 270 

ate gaa ate ate att cgt cag atg ctg cgt cgc ggt acc gtc att gag 864 
He Glu He He He Arg Gin Met Leu Arg Arg Gly Thr Val He Glu 
275 280 285 

tec ggt tec acc gag ttc ctt cct ggt tct ttg gtt gac etc tct gag 912 
Ser Gly Ser Thr Glu Phe Leu Pro Gly Ser Leu Val Asp Leu Ser Glu 
290 295 300 

gcg aag ctg get aac tct gag gca ate ggt gcg ggc ggt cag cct gca 960 
Ala Lys Leu Ala Asn Ser Glu Ala He Gly Ala Gly Gly Gin Pro Ala 
305 310 315 320 

gag ctg cgt tct gag ate atg ggt ate acc aag gee tct etc gca act 100? 
Glu Leu Arg Ser Glu He Met Gly lie Thr Lys Ala Ser Leu Ala Thr 
325 330 335 



BGI-127CP 



- 530 - 



gag tct tgg ctg tct gca gcg tec ttc cag gag acc act cgt gtc ctg 1056 

Glu Ser Trp Leu Ser Ala Ala Ser Phe Gin Glu Thr Thr Arg Val Leu 

340 345 350 

act gat get get ate aac aag cgc tec gat aag etc ate ggc ctg aag 1104 

Thr Asp Ala Ala lie Asn Lys Arg Ser Asp Lys Leu He Gly Leu Lys 

355 360 365 

gag aac gtg ate ate ggt aag ctg ate cca get ggt act ggt att tec 1152 

Glu Asn Val He He Gly Lys Leu He Pro Ala Gly Thr Gly lie Ser 

370 375 380 

cgt tac cgc aac ate tec ate aag cca acc gag get get cgc aac gee 1200 

Arg Tyr Arg Asn He Ser He Lys Pro Thr Glu Ala Ala Arg Asn Ala 

385 390 395 400 

gca tac teg ate cca act tat ggt gag teg att tac ggt gac gat gga 1248 

Ala Tyr Ser He Pro Thr Tyr Gly Glu Ser He Tyr Gly Asp Asp Gly 

405 410 415 

ttc ggt gag ttc acc ggc gca tec gtc cca ttg gat gag get ttc 1293 

Phe Gly Glu Phe Thr Gly Ala Ser Val Pro Leu Asp Glu Ala Phe 

420 425 430 

tagagcaagg aaaccttaaa tec 1316 



<210> 402 
<211> 431 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 402 

Thr Arg Gin Gly Val Arg Val Pro ^ 
1 5 

Thr Gly Ala Val Thr Gly Tyr 
20 

Val Ser Gly Arg Val Leu Ala Gly 
35 40 

Val Val Leu Ala Ala Gly Thr Asp 
50 55 

Leu Val Glu Ala Gly He Lys Asp 
65 70 

Cys Gin Thr Pro Thr Gly Val 
85 

Ala Ser Gly Gin Gin Val Asp He 
100 

Ala Gin Ser He Gly Glu Pro Gly 

115 120 

His Gin Gly Gly Val Gly Gly Asp 
130 135 



Val Ala Ala Glu Val Leu Asp Ala 
10 15 



Asp Ala Thr Asn Ala Ala Gly Glu 
45 

Leu Thr Glu Leu Asn He Asp Leu 
60 

Val Lys Val Arg Ser Val Leu Thr 
75 80 



Gly Glu Ala Val Gly He Val Ala 
105 110 

Thr Gin Leu Thr Met Arg Thr Phe 
125 

He Thr Gly Gly Leu Pro Arg Val 
140 



Thr Arg His Asp Leu He Glu Thr Ser 
25 30 



Cys Ala Lys Cys Tyr Gly Lys Ser Met 
90 95 
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Gin Glu Leu Phe Glu Ala Arg Val Pro Lys Asn Cys Ala Pro lie Ala 
145 150 155 160 

Ser Val Glu Gly Val He His Leu Glu Asp Glu Gly Asn Phe Tyr Thr 
165 170 175 

Leu Thr He Val Pro Asp Asp Gly Ser Asp Asn Val Val Tyr Glu Lys 
180 185 190 

Leu Ser Lys Arg Gin Gly Leu Ala Ser Thr Arg Val Ala Met Glu Ser 
195 200 205 

Asn Ala Gly Ala Phe He Glu Arg Thr Leu Thr Glu Gly Asp Arg Val 
210 215 220 

Thr Val Gly Gin Arg Leu Leu Arg Gly Ala Ala Asp Pro His Asp Val 
225 230 235 240 

Leu Glu He Leu Gly Arg Arg Gly Val Glu Gin His Leu He Tyr Glu 
245 250 255 

Val Gin Ala Val Tyr Arg Ala Gin Gly Val Ala He His Asp Lys His 
260 265 270 

He Glu He He He Arg Gin Met Leu Arg Arg Gly Thr Val lie Glu 
275 280 285 

Ser Gly Ser Thr Glu Phe Leu Pro Gly Ser Leu Val Asp Leu Ser Glu 
290 295 300 

Ala Lys Leu Ala Asn Ser Glu Ala He Gly Ala Gly Gly Gin Pro Ala 
305 310 315 320 

Glu Leu Arg Ser Glu He Met Gly He Thr Lys Ala Ser Leu Ala Thr 
325 330 335 

Glu Ser Trp Leu Ser Ala Ala Ser Phe Gin Glu Thr Thr Arg Val Leu 
340 345 350 

Thr Asp Ala Ala He Asn Lys Arg Ser Asp Lys Leu He Gly Leu Lys 
355 360 365 

Glu Asn Val He He Gly Lys Leu He Pro Ala Gly Thr Gly He Ser 
370 375 380 

Arg Tyr Arg Asn He Ser He Lys Pro Thr Glu Ala Ala Arg Asn Ala 
385 390 395 400 

Ala Tyr Ser He Pro Thr Tyr Gly Glu Ser He Tyr Gly Asp Asp Gly 
405 410 415 

Phe Gly Glu Phe Thr Gly Ala Ser Val Pro Leu Asp Glu Ala Phe 
420 425 430 



<210> 403 
<211> 726 
<212> DNA 

<213> Corynebacter ium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (703) 

<223> RXA01433 

<400> 403 

cacttgagtg ggcgccgaga agtatctctc aatggaaaat ctgcccatac taagccgcat 

aagggatacg gggtgtgtcc ctcaacctgc gggggatctt atg aca gta ctg cct 

Met Thr Val Leu Pro 



aaa aac cat gac eta age gat ace caa etc gtc aaa cag ttt ata tct 
Lys Asn His Asp Leu Ser Asp Thr Gin Leu Val Lys Gin Phe lie Ser 



ggc gac tec agg gca ttt tec acc ate att cac cgc cac gaa cga cat 
Gly Asp Ser Arg Ala Phe Ser Thr lie lie His Arg His Glu Arg His 
25 30 35 

atg atg cag gca gec aga aaa tac ggg egg aaa cca gaa gac gec caa 
Met Met Gin Ala Ala Arg Lys Tyr Gly Arg Lys Pro Glu Asp Ala Gin 



gac att etc caa gaa get etc ttt cgc gee age cga aac atg cac ctt 
Asp lie Leu Gin Glu Ala Leu Phe Arg Ala Ser Arg Asn Met His Leu 



tat aga gca gaa gca get etc ggc acg tgg etc cac aaa ctt gtc ctg 

Tyr Arg Ala Glu Ala Ala Leu Gly Thr Trp Leu His Lys Leu Val Leu 

70 75 80 85 

aat age ggc ttc gat tgg get acc cac cgc tec caa gta gaa ttc ccc 

Asn Ser Gly Phe Asp Trp Ala Thr His Arg Ser Gin Val Glu Phe Pro 

90 95 100 

ate ctt aac gaa cca aca ate gat tta gaa aaa gat cct cgc eta gee 

He Leu Asn Glu Pro Thr He Asp Leu Glu Lys Asp Pro Arg Leu Ala 

105 110 115 

acc gac ccc ttg ggc tac etc gat gtc gee atg aca att cga tec gee 

Thr Asp Pro Leu Gly Tyr Leu Asp Val Ala Met Thr He Arg Ser Ala 

120 125 130 

ate gac caa tta cac ccc gat caa cgc ate gee tta ata ctt gtc gac 

He Asp Gin Leu His Pro Asp Gin Arg He Ala Leu He Leu Val Asp 

135 140 145 

etc ggc ggc tac acc gta gaa gat gtg gec gaa ate gaa gga ate aaa 

Leu Gly Gly Tyr Thr Val Glu Asp Val Ala Glu lie Glu Gly He Lys 

150 155 160 165 

gta ggt acc gtt aaa tea cgc cga ggg cgc gca cgc aaa gcg ttg cgc 

Val Gly Thr Val Lys Ser Arg Arg Gly Arg Ala Arg Lys Ala Leu Arg 

170 175 180 

gec ctt tta cat gca gat ttc ttc ggg ccc gaa gat ggc tec ata cag 
Ala Leu Leu His Ala Asp Phe Phe Gly Pro Glu Asp Gly Ser He Gin 

185 190 195 



tgc gaa age aac tgatggaagt ttttcaaagt gtc 
Cys Glu Ser Asn 



726 
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200 



<210> 404 
<211> 201 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 404 

Met Thr Val Leu Pro Lys Asn His Asp Leu Ser Asp Thr Gin Leu Val 
15 10 15 

Lys Gin Phe He Ser Gly Asp Ser Arg Ala Phe Ser Thr He He His 
20 25 30 

Arg His Glu Arg His Met Met Gin Ala Ala Arg Lys Tyr Gly Arg Lys 
35 40 45 

Pro Glu Asp Ala Gin Asp He Leu Gin Glu Ala Leu Phe Arg Ala Ser 
50 55 60 

Arg Asn Met His Leu Tyr Arg Ala Glu Ala Ala Leu Gly Thr Trp Leu 
65 70 75 80 

His Lys Leu Val Leu Asn Ser Gly Phe Asp Trp Ala Thr His Arg Ser 
85 90 95 

Gin Val Glu Phe Pro He Leu Asn Glu Pro Thr He Asp Leu Glu Lys 
100 105 110 

Asp Pro Arg Leu Ala Thr Asp Pro Leu Gly Tyr Leu Asp Val Ala Met 
115 120 125 

Thr He Arg Ser Ala He Asp Gin Leu His Pro Asp Gin Arg He Ala 
130 135 140 

Leu He Leu Val Asp Leu Gly Gly Tyr Thr Val Glu Asp Val Ala Glu 
145 150 155 160 

He Glu Gly He Lys Val Gly Thr Val Lys Ser Arg Arg Gly Arg Ala 
165 170 175 

Arg Lys Ala Leu Arg Ala Leu Leu His Ala Asp Phe Phe Gly Pro Glu 
180 185 190 

Asp Gly Ser He Gin Cys Glu Ser Asn 
195 200 



<210> 405 
<211> 741 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (718) 
<223> RXA02456 

<400> 405 

aaagtctaag caacagctca cgtggcttta cagctacccc cgaaaggtct gtttttta 
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ggaagtagaa tagtcggcac gcattttcga aaggggccac atg get gaa aac cga 

Met Ala Glu Asn Arg 



acc ggc aca gtc gat gga gac gcg ttg get gec cgc ttt gaa gag gag 

Thr Gly Thr Val Asp Gly Asp Ala Leu Ala Ala Arg Phe Glu Glu Glu 

10 15 20 

gca ctg cca etc ctt gac cag etc tat ggc ggt get ctg cgc atg act 

Ala Leu Pro Leu Leu Asp Gin Leu Tyr Gly Gly Ala Leu Arg Met Thr 



aga aat ccc gca gat gcg gaa gat etc gtg caa gac acc tat ate aag 
Arg Asn Pro Ala Asp Ala Glu Asp Leu Val Gin Asp Thr Tyr He Lys 



gcg tac cag gcg ttc gcg age ttc aaa cca ggc acc aac ctg aag get 
Ala Tyr Gin Ala Phe Ala Ser Phe Lys Pro Gly Thr Asn Leu Lys Ala 



tgg etc tat egg ate atg acg aat acc tac ate aac atg tac cga aag 355 

Trp Leu Tyr Arg He Met Thr Asn Thr Tyr He Asn Met Tyr Arg Lys 

70 75 80 85 

aaa cag agg cag cca teg caa acc tct gec gat gag ate act gac tac 403 

Lys Gin Arg Gin Pro Ser Gin Thr Ser Ala Asp Glu He Thr Asp Tyr 

90 95 100 

cag etc gtt gaa tct caa teg cat acc tea aca ggg ctg gaa tec gec 451 

Gin Leu Val Glu Ser Gin Ser His Thr Ser Thr Gly Leu Glu Ser Ala 

105 110 115 

gag gtt gag get ctg aaa aat ctg cca gac gga aaa att ggc gat gca 499 

Glu Val Glu Ala Leu Lys Asn Leu Pro Asp Gly Lys He Gly Asp Ala 

120 125 130 

atg aat caa etc age ccg gaa tac egg atg gtg gtt tat tat gee gat 547 

Met Asn Gin Leu Ser Pro Glu Tyr Arg Met Val Val Tyr Tyr Ala Asp 

135 140 145 

gta gaa gat etc gca tac aaa gaa ate gec gag ate atg gac gtt cca 595 

Val Glu Asp Leu Ala Tyr Lys Glu He Ala Glu He Met Asp Val Pro 

150 155 160 165 

etc gga act gtg atg tec cga etc cat cgt gga aga aaa cag etc cga 643 

Leu Gly Thr Val Met Ser Arg Leu His Arg Gly Arg Lys Gin Leu Arg 

170 175 180 

gga atg tta aag gaa gta gcg aag gaa caa ggc att ggt ctt gaa cat 691 

Gly Met Leu Lys Glu Val Ala Lys Glu Gin Gly He Gly Leu Glu His 

185 190 195 

ccc gac atg aag aaa aat teg gag gca taacgatgac gaatctcaac 738 

Pro Asp Met Lys Lys Asn Ser Glu Ala 

200 205 



<210> 406 
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<211> 206 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 406 

Met Ala Glu Asn Arg Thr Gly Thr Val Asp Gly Asp Ala Leu Ala Ala 
15 10 15 

Arg Phe Glu Glu Glu Ala Leu Pro Leu Leu Asp Gin Leu Tyr Gly Gly 
20 25 30 

Ala Leu Arg Met Thr Arg Asn Pro Ala Asp Ala Glu Asp Leu Val Gin 
35 40 45 

Asp Thr Tyr He Lys Ala Tyr Gin Ala Phe Ala Ser Phe Lys Pro Gly 
50 55 60 

Thr Asn Leu Lys Ala Trp Leu Tyr Arg He Met Thr Asn Thr Tyr He 



Asn Met Tyr Arg Lys Lys Gin Arg Gin Pro Ser Gin Thr Ser Ala Asp 
85 90 95 

Glu He Thr Asp Tyr Gin Leu Val Glu Ser Gin Ser His Thr Ser Thr 
100 105 110 

Gly Leu Glu Ser Ala Glu Val Glu Ala Leu Lys Asn Leu Pro Asp Gly 
115 120 125 

Lys He Gly Asp Ala Met Asn Gin Leu Ser Pro Glu Tyr Arg Met Val 
130 135 140 

Val Tyr Tyr Ala Asp Val Glu Asp Leu Ala Tyr Lys Glu He Ala Glu 
145 150 155 160 

He Met Asp Val Pro Leu Gly Thr Val Met Ser Arg Leu His Arg Gly 
165 170 175 

Arg Lys Gin Leu Arg Gly Met Leu Lys Glu Val Ala Lys Glu Gin Gly 
180 185 190 

He Gly Leu Glu His Pro Asp Met Lys Lys Asn Ser Glu Ala 
195 200 205 



<210> 407 
<211> 793 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (793) 

<223> RXA00304 

<400> 407 

ccccaatgtg ggggtgttaa gaactccata aaagcgcttg ggaacttttt gtggaagcag 60 

tccgttgaac ctcttgaacc gcgaatttag gaggccagtt atg aca gca ccg tec 115 

Met Thr Ala Pro Ser 
1 5 
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acg cag gat etc gca acg act gaa cgt gag gta gat ccc ggc age aga 
Thr Gin Asp Leu Ala Thr Thr Glu Arg Glu Val Asp Pro Gly Ser Arg 



agg ggc caa acc aac gac aat ccc teg cag gac ctt gtt cgc gtt tac 
Arg Gly Gin Thr Asn Asp Asn Pro Ser Gin Asp Leu Val Arg Val Tyr 
25 30 35 

etc aac ggc ate ggc aaa act gec ttg ctt acc gcg gag gat gaa gtt 
Leu Asn Gly He Gly Lys Thr Ala Leu Leu Thr Ala Glu Asp Glu Val 



gag etc gca cag acc att gag gtt ggc ctt tat gca gag cac ctt ctg 
Glu Leu Ala Gin Thr He Glu Val Gly Leu Tyr Ala Glu His Leu Leu 



aaa aac tct gaa gag cca etc acc cgc gee atg aag cgc gat eta aag 
Lys Asn Ser Glu Glu Pro Leu Thr Arg Ala Met Lys Arg Asp Leu Lys 



gtt ctt gec aag gac ggc aag aag get cgt tec cac etc etc gag gca 403 

Val Leu Ala Lys Asp Gly Lys Lys Ala Arg Ser His Leu Leu Glu Ala 

90 95 100 

aac ctg cgc ctg gtg gtg tec ctt get aag cgc tac acc ggc cgc ggc 451 

Asn Leu Arg Leu Val Val Ser Leu Ala Lys Arg Tyr Thr Gly Arg Gly 

105 110 115 

atg cca ctg ctg gat ctt ate cag gag ggc aac etc gga ctg ate cgc 499 

Met Pro Leu Leu Asp Leu He Gin Glu Gly Asn Leu Gly Leu lie Arg 

120 ' 125 130 

gcg atg gaa aag ttt gat tac tec aag ggc ttt aag ttc tec acc tac 547 

Ala Met Glu Lys Phe Asp Tyr Ser Lys Gly Phe Lys Phe Ser Thr Tyr 

135 140 145 

gca acc tgg tgg ate cgc cag gca ate acc cgc ggc atg gca gat cag 595 

Ala Thr Trp Trp He Arg Gin Ala He Thr Arg Gly Met Ala Asp Gin 

150 155 160 165 

tec cgc acc ate cgc etc cca gtc cac ctt gtg gag cag gtg aac aag 643 

Ser Arg Thr He Arg Leu Pro Val His Leu Val Glu Gin Val Asn Lys 

170 175 180 

ctt tec cgc ate aag cgc gag ttg tac cag cac ttg ggc cgt gaa gee 691 

Leu Ser Arg He Lys Arg Glu Leu Tyr Gin His Leu Gly Arg Glu Ala 

185 190 195 

acc aat gag gaa etc gca gaa gag tec ggc att gaa gag tec aag att 739 

Thr Asn Glu Glu Leu Ala Glu Glu Ser Gly He Glu Glu Ser Lys He 

200 205 210 

gaa atg ctg ctt cgt cag tct cgc gat cca gtg age ttg gac atg cca 787 

Glu Met Leu Leu Arg Gin Ser Arg Asp Pro Val Ser Leu Asp Met Pro 

215 220 225 

gtc ggc 793 

Val Gly 

230 
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<210> 408 
<211> 231 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 408 

Met Thr Ala Pro Ser Thr Gin Asp Leu Ala Thr Thr Glu Arg Glu Val 



Asp Pro Gly Ser Arg Arg Gly Gin Thr Asn Asp Asn Pro Ser Gin Asp 

20 25 30 

Leu Val Arg Val Tyr Leu Asn Gly lie Gly Lys Thr Ala Leu Leu Thr 

35 40 45 

Ala Glu Asp Glu Val Glu Leu Ala Gin Thr He Glu Val Gly Leu Tyr 

50 55 60 

Ala Glu His Leu Leu Lys Asn Ser Glu Glu Pro Leu Thr Arg Ala Met 

65 70 75 80 

Lys Arg Asp Leu Lys Val Leu Ala Lys Asp Gly Lys Lys Ala Arg Ser 



His Leu Leu Glu Ala Asn Leu Arg Leu Val Val Ser Leu Ala Lys Arg 
100 105 110 

Tyr Thr Gly Arg Gly Met Pro Leu Leu Asp Leu He Gin Glu Gly Asn 
115 120 125 

Leu Gly Leu He Arg Ala Met Glu Lys Phe Asp Tyr Ser Lys Gly Phe 
130 135 140 

Lys Phe Ser Thr Tyr Ala Thr Trp Trp He Arg Gin Ala He Thr Arg 
145 150 155 160 

Gly Met Ala Asp Gin Ser Arg Thr He Arg Leu Pro Val His Leu Val 
165 170 175 

Glu Gin Val Asn Lys Leu Ser Arg He Lys Arg Glu Leu Tyr Gin His 
180 185 190 

Leu Gly Arg Glu Ala Thr Asn Glu Glu Leu Ala Glu Glu Ser Gly He 
195 200 205 

Glu Glu Ser Lys He Glu Met Leu Leu Arg Gin Ser Arg Asp Pro Val 
210 215 220 

Ser Leu Asp Met Pro Val Gly 
225 230 



<210> 409 
<211> 687 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (664) 
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<223> RXA00495 
<400> 409 

aaatccaact gggtgaatta cccctgcata aatgcatgag ggctttatac ttgtcttatt 60 

attaaacttt tagggttttg atgcaggaag gtgcgagaac ttg get gat act gag 115 

Leu Ala Asp Thr Glu 



cgc gag etc get gac ctg gta ccg cag gca acg gcg ggc gat cgt egg 
Arg Glu Leu Ala Asp Leu Val Pro Gin Ala Thr Ala Gly Asp Arg Arg 



gca ttg caa aga ata atg gag att att cac ccc att gtt ttg cgt tat 

Ala Leu Gin Arg He Met Glu He He His Pro He Val Leu Arg Tyr 

25 30 35 

get cgc get cgt att gga ggt gga cgc cag cca acg gca gaa gac gtt 

Ala Arg Ala Arg He Gly Gly Gly Arg Gin Pro Thr Ala Glu Asp Val 



get caa gaa ate tgc ctg gcg gta gec acc tec att agg aac ttt gtc 
Ala Gin Glu He Cys Leu Ala Val Ala Thr Ser He Arg Asn Phe Val 



gac cag ggt agg ccg ttc atg gcg ttt gtc tac ggc att gca tct aac 
Asp Gin Gly Arg Pro Phe Met Ala Phe Val Tyr Gly He Ala Ser Asn 



aag gtc gca gat get cac agg gcg atg teg agg gat aaa teg act cct 

Lys Val Ala Asp Ala His Arg Ala Met Ser Arg Asp Lys Ser Thr Pro 

90 95 100 

att gag gaa gtc cca gaa act tea cca gat act ttt acc ccc gaa gac 

He Glu Glu Val Pro Glu Thr Ser Pro Asp Thr Phe Thr Pro Glu Asp 

105 110 115 

ttt gcg ctg gtc age gat gga agt aac aga gtt agg gaa ctt etc gat 

Phe Ala Leu Val Ser Asp Gly Ser Asn Arg Val Arg Glu Leu Leu Asp 

120 125 130 

eta ctg agt gaa aag gca cgc gac att ctt ate ttg aga gtt ate gtt 

Leu Leu Ser Glu Lys Ala Arg Asp He Leu He Leu Arg Val He Val 

135 140 145 

ggt ctt tec gca gaa gaa act gca gag atg gtg ggc age acc cca ggt 

Gly Leu Ser Ala Glu Glu Thr Ala Glu Met Val Gly Ser Thr Pro Gly 

150 155 160 165 

get gta cga gtt gee caa cac agg gca etc acg aca ctt cga age aca 

Ala Val Arg Val Ala Gin His Arg Ala Leu Thr Thr Leu Arg Ser Thr 

170 175 180 

ctt gag cag cag gag aac aag taatgactcg aegtctacat ggt 
Leu Glu Gin Gin Glu Asn Lys 
185 



<210> 410 
<211> 188 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 410 

Leu Ala Asp Thr Glu Arg Glu Leu ; 
1 " 5 



Ala Asp Leu Val Pro Gin Ala Thr 
10 15 



Ala Gly Asp Arg Arg Ala Leu Gin Arg lie Met Glu He He His Pro 
20 25 30 

He Val Leu Arg Tyr Ala Arg Ala Arg He Gly Gly Gly Arg Gin Pro 
35 40 45 

Thr Ala Glu Asp Val Ala Gin Glu He Cys Leu Ala Val Ala Thr Ser 
50 55 60 

He Arg Asn Phe Val Asp Gin Gly Arg Pro Phe Met Ala Phe Val Tyr 
65 70 75 80 

Gly He Ala Ser Asn Lys Val Ala Asp Ala His Arg Ala Met Ser Arg 
85 90 95 

Asp Lys Ser Thr Pro He Glu Glu Val Pro Glu Thr Ser Pro Asp Thr 
100 105 110 

Phe Thr Pro Glu Asp Phe Ala Leu Val Ser Asp Gly Ser Asn Arg Val 
115 120 125 

Arg Glu Leu Leu Asp Leu Leu Ser Glu Lys Ala Arg Asp He Leu He 
130 135 140 

Leu Arg Val He Val Gly Leu Ser Ala Glu Glu Thr Ala Glu Met Val 
145 150 155 160 

Gly Ser Thr Pro Gly Ala Val Arg Val Ala Gin His Arg Ala Leu Thr 
165 170 175 

Thr Leu Arg Ser Thr Leu Glu Gin Gin Glu Asn Lys 
180 185 



<210> 411 
<211> 608 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (585) 
<223> RXA00532 

<400> 411 

gca att gtg aag tea aaa gag cgt aac gac gec cac gtc acc gag ctg 48 
Ala He Val Lys Ser Lys Glu Arg Asn Asp Ala His Val Thr Glu Leu 
15 10 15 

gec eta gec gec ggc cgt ggc gac cgc gca get etc acc gat ttc ate 96 
Ala Leu Ala Ala Gly Arg Gly Asp Arg Ala Ala Leu Thr Asp Phe He 
20 25 30 

egg gaa acc caa gac gat gtc tgg cgt etc etc gee cac ctt ggc ggc 14 
Arg Glu Thr Gin Asp Asp Val Trp Arg Leu Leu Ala His Leu Gly Gly 
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cac gaa ate gec gac gat eta acc caa gaa act tat ctg egg gtc atg 
His Glu lie Ala Asp Asp Leu Thr Gin Glu Thr Tyr Leu Arg Val Met 



age gec etc ccc cgc ttc gca gcg cgc tec teg gcg cgc acc tgg eta 
Ser Ala Leu Pro Arg Phe Ala Ala Arg Ser Ser Ala Arg Thr Trp Leu 



eta teg eta gec egg cgc gtc tgg gtc gac aac ate cga cac gac atg 

Leu Ser Leu Ala Arg Arg Val Trp Val Asp Asn He Arg His Asp Met 

85 90 95 

gca cgc ccc cgc aaa tec ate gtc gaa tac gaa gac acc ggt gec acc 

Ala Arg Pro Arg Lys Ser He Val Glu Tyr Glu Asp Thr Gly Ala Thr 

100 105 110 

gac gcg age aac gca ggc ate tgg tec gag tgg ate gac gtg cgc acg 

Asp Ala Ser Asn Ala Gly He Trp Ser Glu Trp He Asp Val Arg Thr 

115 120 125 

ctt ate gac gec etc cca ccc gaa cgc cgc gaa gec etc ate etc acc 

Leu He Asp Ala Leu Pro Pro Glu Arg Arg Glu Ala Leu He Leu Thr 

130 135 140 

caa gtg ttg ggc tac acc tac gaa gaa gee gca aaa ate gec gac gtc 

Gin Val Leu Gly Tyr Thr Tyr Glu Glu Ala Ala Lys He Ala Asp Val 

145 150 155 160 

cga gtc gga aca ate cgt tec cgc gta gee cgc gec aga gcg gac etc 

Arg Val Gly Thr He Arg Ser Arg Val Ala Arg Ala Arg Ala Asp Leu 

165 170 175 

att get gca aca get acc ggt gat tec tea gee gaa gat ggc aaa tec 

He Ala Ala Thr Ala Thr Gly Asp Ser Ser Ala Glu Asp Gly Lys Ser 

180 185 190 

gee caa ggt tagcagatga getaegtcaa egg 
Ala Gin Gly 
195 



<210> 412 
<211> 195 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 412 

Ala He Val Lys Ser Lys Glu Arg Asn Asp Ala His Val Thr Glu Leu 
15 10 15 

Ala Leu Ala Ala Gly Arg Gly Asp Arg Ala Ala Leu Thr Asp Phe He 



Arg Glu Thr Gin Asp Asp Val Trp Arg Leu Leu Ala His Leu Gly Gly 
35 40 45 



His Glu He Ala Asp Asp Leu Thr Gin Glu Thr Tyr Leu Arg Val Met 
50 55 60 
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Ser Ala Leu Pro Arg Phe Ala Ala Arg Ser Ser Ala Arg Thr Trp Leu 



Leu Ser Leu Ala Arg Arg Val Trp Val Asp Asn lie Arg His Asp Met 
85 90 95 

Ala Arg Pro Arg Lys Ser He Val Glu Tyr Glu Asp Thr Gly Ala Thr 
100 105 110 

Asp Ala Ser Asn Ala Gly He Trp Ser Glu Trp lie Asp Val Arg Thr 
115 120 125 

Leu He Asp Ala Leu Pro Pro Glu Arg Arg Glu Ala Leu He Leu Thr 
130 135 140 

Gin Val Leu Gly Tyr Thr Tyr Glu Glu Ala Ala Lys He Ala Asp Val 
145 150 155 160 

Arg Val Gly Thr He Arg Ser Arg Val Ala Arg Ala Arg Ala Asp Leu 
165 170 175 

He Ala Ala Thr Ala Thr Gly Asp Ser Ser Ala Glu Asp Gly Lys Ser 
180 185 190 

Ala Gin Gly 
195 



<210> 413 
<211> 765 
<212> DNA 
<213> Corynebact 

<220> 
<221> CDS 

<222> (101) . . (742) 
<223> RXA01530 

<400> 413 

cgcgccatcg ctcgtgacgg ccgcaaggcg aaaaaccacc tcctggaagc caaccttcgt 60 

ctggttgtct ccctggcaaa gacgctacac cggccgtggc atg gca ttc ctg gac 115 

Met Ala Phe Leu Asp 



etc ate cag gaa ggc aac etc ggt ctg att cat gec gta gag aag ttc 
Leu He Gin Glu Gly Asn Leu Gly Leu He Arg Ala Val Glu Lys Phe 



gac tac tec aag ggc tac aag ttc tec acc tac gca acc tgg tgg ate 
Asp Tyr Ser Lys Gly Tyr Lys Phe Ser Thr Tyr Ala Thr Trp Trp He 



cgt cag gca ate acc cgc gec atg gee gac caa gca cga acc ate cgt 
Arg Gin Ala He Thr Arg Ala Met Ala Asp Gin Ala Arg Thr He Arg 



ate cca gtc cac atg gtt gaa gtg ate aac aaa ctt ggt cgc ate caa 
lie Pro Val His Met Val Glu Val He Asn Lys Leu Gly Arg He Gin 
55 60 65 



307 
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cgt gaa etc ctt cag gaa etc ggc cgc gaa cca acc cca cag gaa ctg 
Arg Glu Leu Leu Gin Glu Leu Gly Arg Glu Pro Thr Pro Gin Glu Leu 



tec aaa gaa atg gac ate tec gag gaa aag gta ctg gaa ate cag cag 403 

Ser Lys Glu Met Asp lie Ser Glu Glu Lys Val Leu Glu lie Gin Gin 

90 95 100 

tac gee cgc gaa cca ate tec ctg gac caa acc ate ggc gac gaa ggc 451 

Tyr Ala Arg Glu Pro lie Ser Leu Asp Gin Thr lie Gly Asp Glu Gly 

105 110 115 

gac age cag etc ggc gac ttc ate gaa gac tec gaa gee gtc gtc gca 499 

Asp Ser Gin Leu Gly Asp Phe lie Glu Asp Ser Glu Ala Val Val Ala 

120 125 130 

gtc gac gee gtc tea ttc acc ctg ctg caa gac cag eta cag gac gtc 547 

Val Asp Ala Val Ser Phe Thr Leu Leu Gin Asp Gin Leu Gin Asp Val 

135 140 145 

eta gag acc etc tec gaa cgt gaa gee ggc gtg gtt aaa etc cgc ttc 595 

Leu Glu Thr Leu Ser Glu Arg Glu Ala Gly Val Val Lys Leu Arg Phe 

150 155 160 165 

gga etc acc gac gga atg cca cgc act tta gac gaa ate ggc caa gtt 643 

Gly Leu Thr Asp Gly Met Pro Arg Thr Leu Asp Glu He Gly Gin Val 

170 175 180 

tac ggt gtc acc cgt gag cgc ate cgc cag att gag tec aag acc atg 691 

Tyr Gly Val Thr Arg Glu Arg He Arg Gin He Glu Ser Lys Thr Met 

185 190 195 

tct aag ctg cgc cac cca tea cgc tec cag gtc ctt cgc gac tac ctg 739 

Ser Lys Leu Arg His Pro Ser Arg Ser Gin Val Leu Arg Asp Tyr Leu 

200 205 210 

gac taaaacccca gtegggctea aga 765 
Asp 



<210> 414 
<211> 214 
<212> PRT 

<213> Cor ynebacter ium glutamicum 
<400> 414 

Met Ala Phe Leu Asp Leu He Gin Glu Gly Asn Leu Gly Leu He Arg 
15 10 15 

Ala Val Glu Lys Phe Asp Tyr Ser Lys Gly Tyr Lys Phe Ser Thr Tyr 
20 25 30 

Ala Thr Trp Trp He Arg Gin Ala lie Thr Arg Ala Met Ala Asp Gin 
35 40 45 

Ala Arg' Thr He Arg He Pro Val His Met Val Glu Val He Asn Lys 



Leu Gly Arg He Gin Arg Glu Leu Leu Gin Glu Leu Gly Arg Glu Pro 
65 70 75 80 
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Thr Pro Gin Glu Leu Ser 
85 

Leu Glu lie Gin Gin Tyr 

100 

lie Gly Asp Glu Gly Asp 
115 

Glu Ala Val Val Ala Val 
130 

Gin Leu Gin Asp Val Leu 
145 150 

Val Lys Leu Arg Phe Gly 
165 

Glu He Gly Gin Val Tyr 
180 

Glu Ser Lys Thr Met Ser 
195 

Leu Arg Asp Tyr Leu Asp 
210 



<210> 415 
<211> 1140 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1117) 
<223> RXA01531 

<400> 415 

taggcggaaa gggcgttaag tacttgccat ttaatcctca gcatcactcg gatcagtcgg 60 

agatgtcgat gaaaatgcac caggagccgt ggagagcagc atg gta gaa aac aac 115 

Met Val Glu Asn Asn 
1 5 

gta gca aaa aag acg gtc get aaa aag acc gca cgc aag acc gca cgc 163 
Val Ala Lys Lys Thr Val Ala Lys Lys Thr Ala Arg Lys Thr Ala Arg 
10 15 20 

aaa gca gec ccg cgc gtg gca acc cca ttg gga gtc gca tct gag tct 211 
Lys Ala Ala Pro Arg Val Ala Thr Pro Leu Gly Val Ala Ser Glu Ser 
25 30 35 

ccc att teg gec acc cct gcg cgc age ate gat gga acc tea acc cct 259 
Pro He Ser Ala Thr Pro Ala Arg Ser He Asp Gly Thr Ser Thr Pro 
40 45 50 



Lys Glu Met Asp He Ser Glu Glu Lys Val 



Ala Arg Glu Pro He Ser Leu Asp Gin Thr 
105 110 

Ser Gin Leu Gly Asp Phe He Glu Asp Ser 
120 125 

Asp Ala Val Ser Phe Thr Leu Leu Gin Asp 
135 140 

Glu Thr Leu Ser Glu Arg Glu Ala Gly Val 
155 160 

Leu Thr Asp Gly Met Pro Arg Thr Leu Asp 
170 175 

Gly Val Thr Arg Glu Arg He Arg Gin He 
185 190 

Lys Leu Arg His Pro Ser Arg Ser Gin Val 
200 205 



gtt gaa get get gac acc ata gag acc acc gec cct gca gcg aag get 307 
Val Glu Ala Ala Asp Thr He Glu Thr Thr Ala Pro Ala Ala Lys Ala 
55 60 65 
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cct gcg gcc aag get ccc get aaa aag gtt gee aag aag aca get cgc 355 
Pro Ala Ala Lys Ala Pro Ala Lys Lys Val Ala Lys Lys Thr Ala Arg 
70 75 80 85 

aag gca cct gcg aaa aag act gtc gcc aag aaa gcc aca acc gcc aag 403 
Lys Ala Pro Ala Lys Lys Thr Val Ala Lys Lys Ala Thr Thr Ala Lys 
90 95 100 

get gca cct gca act gcc aag gac gaa aac gca cct gtt gat gac gac 451 
Ala Ala Pro Ala Thr Ala Lys Asp Glu Asn Ala Pro Val Asp Asp Asp 
105 110 115 

gag gag aac etc get cag gat gaa cag gac ttc gac ggc gat gac ttc 499 
Glu Glu Asn Leu Ala Gin Asp Glu Gin Asp Phe Asp Gly Asp Asp Phe 
120 125 130 

gta gac ggc ate gaa gac gaa gaa gat gaa gac ggc gtc gaa gcc etc 547 
Val Asp Gly He Glu Asp Glu Glu Asp Glu Asp Gly Val Glu Ala Leu 
135 140 145 

ggt gaa gaa age gaa gac gac gaa gag gac ggc tea tec gtt tgg gat 595 
Gly Glu Glu Ser Glu Asp Asp Glu Glu Asp Gly Ser Ser Val Trp Asp 
150 155 160 165 

gaa gac gaa tec gca acc ctg cgt cag gca cgt aaa gat gcc gag etc 643 
Glu Asp Glu Ser Ala Thr Leu Arg Gin Ala Arg Lys Asp Ala Glu Leu 
170 175 180 

acc get tec gcc gac tct gtt cgc get tac ctg aag caa ate ggt aaa 691 
Thr Ala Ser Ala Asp Ser Val Arg Ala Tyr Leu Lys Gin He Gly Lys 
185 190 195 

gtt gcc ctg ctg aac get gaa cag gaa gtc tec ctg gca aag cgc ate 739 
Val Ala Leu Leu Asn Ala Glu Gin Glu Val Ser Leu Ala Lys Arg lie 
200 205 210 

gaa gca ggc ctt tac gcc acc cac cgc atg gag gaa atg gaa gaa get 787 
Glu Ala Gly Leu Tyr Ala Thr His Arg Met Glu Glu Met Glu Glu Ala 
215 220 225 

ttc gca gcc ggt gac aag gac gcg aaa etc acc cca gcc gtc aag cgt 835 
Phe Ala Ala Gly Asp Lys Asp Ala Lys Leu Thr Pro Ala Val Lys Arg 
230 235 240 245 

gac etc cgc gcc ate get cgt gac ggc cgc aag gcg aaa aac cac etc 883 
Asp Leu Arg Ala He Ala Arg Asp Gly Arg Lys Ala Lys Asn His Leu 
250 255 260 

ctg gaa gcc aac ctt cgt ctg gtt gtc tec ctg gca aag acg eta cac 931 
Leu Glu Ala Asn Leu Arg Leu Val Val Ser Leu Ala Lys Thr Leu His 
265 270 275 

egg ccg tgg cat ggc att cct gga cct cat cca gga agg caa cct egg 979 
Arg Pro Trp His Gly He Pro Gly Pro His Pro Gly Arg Gin Pro Arg 
280 285 290 

tct gat teg tgc cgt aga gaa gtt cga eta etc caa ggg eta caa gtt 1027 
Ser Asp Ser Cys Arg Arg Glu Val Arg Leu Leu Gin Gly Leu Gin Val 
295 300 305 
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etc cac eta cgc aac ctg gtg gat ccg tea ggc aat cac ccg cgc cat 1075 
Leu His Leu Arg Asn Leu Val Asp Pro Ser Gly Asn His Pro Arg His 
310 315 320 325 

ggc cga cca age acg aac cat ccg tat ccc agt cca cat ggt 1117 
Gly Arg Pro Ser Thr Asn His Pro Tyr Pro Ser Pro His Gly 
330 335 

tgaagtgatc aacaaacttg gtc 1140 

<210> 416 
<211> 339 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 416 

Met Val Glu Asn Asn Val Ala Lys Lys Thr Val Ala Lys Lys Thr Ala 
15 10 15 

Arg Lys Thr Ala Arg Lys Ala Ala Pro Arg Val Ala Thr Pro Leu Gly 
20 25 30 

Val Ala Ser Glu Ser Pro lie Ser Ala Thr Pro Ala Arg Ser lie Asp 
35 40 45 

Gly Thr Ser Thr Pro Val Glu Ala Ala Asp Thr He Glu Thr Thr Ala 
50 55 60 

Pro Ala Ala Lys Ala Pro Ala Ala Lys Ala Pro Ala Lys Lys Val Ala 
65 70 75 80 

Lys Lys Thr Ala Arg Lys Ala Pro Ala Lys Lys Thr Val Ala Lys Lys 
85 90 95 

Ala Thr Thr Ala Lys Ala Ala Pro Ala Thr Ala Lys Asp Glu Asn Ala 
100 105 110 

Pro Val Asp Asp Asp Glu Glu Asn Leu Ala Gin Asp Glu Gin Asp Phe 
115 120 125 

Asp Gly Asp Asp Phe Val Asp Gly He Glu Asp Glu Glu Asp Glu Asp 
130 135 140 

Gly Val Glu Ala Leu Gly Glu Glu Ser Glu Asp Asp Glu Glu Asp Gly 
145 150 155 160 

Ser Ser Val Trp Asp Glu Asp Glu Ser Ala Thr Leu Arg Gin Ala Arg 
165 170 175 

Lys Asp Ala Glu Leu Thr Ala Ser Ala Asp Ser Val Arg Ala Tyr Leu 
180 185 190 

Lys Gin He Gly Lys Val Ala Leu Leu Asn Ala Glu Gin Glu Val Ser 
195 200 205 

Leu Ala Lys Arg He Glu Ala Gly Leu Tyr Ala Thr His Arg Met Glu 
210 215 220 

Glu Met Glu Glu Ala Phe Ala Ala Gly Asp Lys Asp Ala Lys Leu Thr 
225 230 235 240 
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Pro Ala Val Lys Arg Asp Leu Arg 
245 

Ala Lys Asn His Leu Leu Glu Ala 
260 

Ala Lys Thr Leu His Arg Pro Trp 
275 280 

Gly Arg Gin Pro Arg Ser Asp Ser 
290 295 

Gin Gly Leu Gin Val Leu His Leu 
305 310 

Asn His Pro Arg His Gly Arg Pro 
325 

Pro His Gly 



Ala lie Ala Arg Asp Gly Arg Lys 
250 255 



Asn Leu Arg Leu Val Val Ser Leu 
265 270 



His Gly lie Pro Gly Pro His Pro 
285 



Cys Arg Arg Glu Val Arg Leu Leu 
300 



Arg Asn Leu Val Asp Pro Ser Gly 
315 320 

Ser Thr Asn His Pro Tyr Pro Ser 
330 335 



<210> 417 
<211> 771 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) .. (748) 
<223> RXA02065 

<400> 417 

cgagatgtga agtacctaca cgcattaagt gcaaatgaat tcacaattgc cagaagatgc 60 

acaggatgta atctagattt cccaagttca gtggggcaaa atg act tat atg aaa 115 

Met Thr Tyr Met Lys 



aag aag tec cga gat gac gca ccc gtc gta ate gaa acc gtt caa gca 
Lys Lys Ser Arg Asp Asp Ala Pro Val Val He Glu Thr Val Gin Ala 



gaa cat get gaa gaa etc acg ggc act gca gca ttc gat get gga cag 
Glu His Ala Glu Glu Leu Thr Gly Thr Ala Ala Phe Asp Ala Gly Gin 



gca gac atg cca aca tgg ggc gag eta gtc gca gaa cat gca gat age 
Ala Asp Met Pro Thr Trp Gly Glu Leu Val Ala Glu His Ala Asp Ser 



gtt tac cgc etc gcg tac cgt ctt tec ggc aac cag cac gat get gaa 
Val Tyr Arg Leu Ala Tyr Arg Leu Ser Gly Asn Gin His Asp Ala Glu 



gac ctg acc caa gaa aca ttc atg cgt gtc ttc cgc teg ttg aag age 
Asp Leu Thr Gin Glu Thr Phe Met Arg Val Phe Arg Ser Leu Lys Ser 



tac cag cca ggc acc ttt gag ggc tgg ctg cac cgc ate acc acc 
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Tyr Gin Pro Gly Thr Phe Glu Gly Trp Leu His Arg He Thr Thr Asn 
90 95 100 

ttg ttc ctt gat atg gtt cgc cac cgc ggc aag ate cgc atg gag gcg 451 

Leu Phe Leu Asp Met Val Arg His Arg Gly Lys He Arg Met Glu Ala 
105 110 115 

ctg cct gaa gat tat gag cgc gtt ccg ggc aat gac ate acc cca gag 499 

Leu Pro Glu Asp Tyr Glu Arg Val Pro Gly Asn Asp He Thr Pro Glu 

120 125 130 

cag gca tac acc gaa get aac ctt gac cca get ctg cag gca gee etc 547 

Gin Ala Tyr Thr Glu Ala Asn Leu Asp Pro Ala Leu Gin Ala Ala Leu 
135 140 145 

gat gag ttg age cca gac ttc cgc gtg gca gtg ate etc tgt gat gtt 595 

Asp Glu Leu Ser Pro Asp Phe Arg Val Ala Val lie Leu Cys Asp Val 
150 155 160 165 

gtt ggt atg age tat gac gaa ate gca gag acc etc gga gtg aaa atg 643 

Val Gly Met Ser Tyr Asp Glu He Ala Glu Thr Leu Gly Val Lys Met 
170 175 180 

ggt acc gtg cgt tec cgt att cac cgt gga cgc age cag ctt cgt gca 691 

Gly Thr Val Arg Ser Arg He His Arg Gly Arg Ser Gin Leu Arg Ala 
185 190 195 

agt ttg gaa get gca gca atg acc age gag gaa gtt tct ttg ttg gtt 739 

Ser Leu Glu Ala Ala Ala Met Thr Ser Glu Glu Val Ser Leu Leu Val 

200 205 210 

cca acc cac taaagttggt gtgttttctg aca 771 
Pro Thr His 
215 



<210> 418 

<211> 216 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 418 

Met Thr Tyr Met Lys Lys Lys 
1 5 

Glu Thr Val Gin Ala Glu His 
20 

Phe Asp Ala Gly Gin Ala Asp 
35 

Glu His Ala Asp Ser Val Tyr 
50 55 

Gin His Asp Ala Glu Asp Leu 
65 70 

Arg Ser Leu Lys Ser Tyr Gin 
85 

Arg lie Thr Thr Asn Leu Phe 



Ser Arg Asp Asp Ala Pro Val Val He 

10 15 

Ala Glu Glu Leu Thr Gly Thr Ala Ala 

25 30 

Met Pro Thr Trp Gly Glu Leu Val Ala 

40 45 

Arg Leu Ala Tyr Arg Leu Ser Gly Asn 
60 

Thr Gin Glu Thr Phe Met Arg Val Phe 

75 80 

Pro Gly Thr Phe Glu Gly Trp Leu His 

90 95 

Leu Asp Met Val Arg His Arg Gly Lys 
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lie Arg Met Glu Ala Leu Pro Glu Asp Tyr Glu Arg Val Pro Gly Asn 
115 120 125 

Asp He Thr Pro Glu Gin Ala Tyr Thr Glu Ala Asn Leu Asp Pro Ala 
130 135 140 

Leu Gin Ala Ala Leu Asp Glu Leu Ser Pro Asp Phe Arg Val Ala Val 
145 150 155 160 

He Leu Cys Asp Val Val Gly Met Ser Tyr Asp Glu He Ala Glu Thr 
165 170 175 

Leu Gly Val Lys Met Gly Thr Val Arg Ser Arg He His Arg Gly Arg 
180 185 190 

Ser Gin Leu Arg Ala Ser Leu Glu Ala Ala Ala Met Thr Ser Glu Glu 
195 ■■ 200 205 

Val Ser Leu Leu Val Pro Thr His 
210 215 



<210> 419 
<211> 645 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (622) 

<223> RXA00588 

<400> 419 

tcatacatct tggccccgga aaaccggggc caatcttatg gctcaagtcg ctagttagc 

gatgatccac ctctactgtt ccccaggagg gtaagtaatt atg gca agt gta gat 

Met Ala Ser Val Asp 



aag caa tac ate acc cca gaa acc aag gec aag ctg gag gaa gag etc 
Lys Gin Tyr He Thr Pro Glu Thr Lys Ala Lys Leu Glu Glu Glu Leu 



aac gec etc ate gca cac cgc cct gca gtt get gcg gaa ate aat gag 
Asn Ala Leu He Ala His Arg Pro Ala Val Ala Ala Glu He Asn Glu 



cgc cgt gaa gaa ggc gac etc aag gaa aac get ggc tat gac gec get 259 

Arg Arg Glu Glu Gly Asp Leu Lys Glu Asn Ala Gly Tyr Asp Ala Ala' 
40 45 50 

cgt gaa atg cag gac cag gaa gag gec cgc ate aag cag ate tat gag 307 

Arg Glu Met Gin Asp Gin Glu Glu Ala Arg He Lys Gin He Tyr Glu 



ctg ctg gec aac tec acc act gag cgc gaa ggc ate ate gaa ggt gtc 
Leu Leu Ala Asn Ser Thr Thr Glu Arg Glu Gly He He Glu Gly Val 
70 75 80 85 



BGI-127CP 



- 549- 



gca aac gtt ggc tec gtt gtt cac gtc tac tac gac ggc gac gag aac 403 
Ala Asn Val Gly Ser Val Val His Val Tyr Tyr Asp Gly Asp Glu Asn 
90 95 100 

gac aag gaa acc ttc etc ate ggt ace cgt get ggc get tec gag aac 451 
Asp Lys Glu Thr Phe Leu. lie Gly Thr Arg Ala Gly Ala Ser Glu Asn 
105 110 115 

cca gat ctt gag acc tac tct gag cag tec cca etc ggc get gca att 4 99 
Pro Asp Leu Glu Thr Tyr Ser Glu Gin Ser Pro Leu Gly Ala Ala lie 
120 125 130 

etc gga get cag gaa ggc gac acc cgt cag tac acc get cca aat ggt 547 
Leu Gly Ala Gin Glu Gly Asp Thr Arg Gin Tyr Thr Ala Pro Asn Gly 
135 140 145 

tec gtt ate tec gta act gtt gtt tct gca gaa cca tac aac tea gca 595 
Ser Val He Ser Val Thr Val Val Ser Ala Glu Pro Tyr Asn Ser Ala 
150 155 160 165 

aaa gec gcg aca etc cgc ggc aaa aac taaccaagga tttaaaagtc 642 
Lys Ala Ala Thr Leu Arg Gly Lys Asn 
170 



<210> 420 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 420 

Met Ala Ser Val Asp Lys Gin Tyr He Thr Pro Glu Thr Lys Ala Lys 
15 10 15 

Leu Glu Glu Glu Leu Asn Ala Leu He Ala His Arg Pro Ala Val Ala 
20 25 30 

Ala Glu He Asn Glu Arg Arg Glu Glu Gly Asp Leu Lys Glu Asn Ala 
35 40 45 

Gly Tyr Asp Ala Ala Arg Glu Met Gin Asp Gin Glu Glu Ala Arg He 
50 55 60 

Lys Gin He Tyr Glu Leu Leu Ala Asn Ser Thr Thr Glu Arg Glu Gly 



He He Glu Gly Val Ala Asn Val Gly Ser Val Val His Val Tyr Tyr 
85 90 95 

Asp Gly Asp Glu Asn Asp Lys Glu Thr Phe Leu He Gly Thr Arg Ala 
100 105 110 

Gly Ala Ser Glu Asn Pro Asp Leu Glu Thr Tyr Ser Glu Gin Ser Pro 
115 120 125 

Leu Gly Ala Ala He Leu Gly Ala Gin Glu Gly Asp Thr Arg Gin Tyr 
130 135 140 



Thr Ala Pro Asn Gly Ser Val He Ser Val Thr Val Val Ser Ala Glu 
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Pro Tyr Asn Ser Ala Lys Ala Ala Thr Leu Arg Gly Lys Asn 
165 170 



<210> 421 
<211> 1343 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1320) 

<223> RXN01724 

<400> 421 

cgt gcg aca cag cct tec gca ccg gtt gag caa gca caa gaa get ccc 48 
Arg Ala Thr Gin Pro Ser Ala Pro Val Glu Gin Ala Gin Glu Ala Pro 
15 10 15 

gcg caa act tea act gca cct get tea gca cca tct gaa gag act ccc 96 
Ala Gin Thr Ser Thr Ala Pro Ala Ser Ala Pro Ser Glu Glu Thr Pro 
20 25 30 

gca get ccc get cgt cgt gga cgt cgc cgt gta ace ace ace gcg acc 14 4 
Ala Ala Pro Ala Arg Arg Gly Arg Arg Arg Val Thr Thr Thr Ala Thr 
35 40 45 

acc cca gag cca gca gcg cct gca caa tec cag cct gca gaa get caa 192 
Thr Pro Glu Pro Ala Ala Pro Ala Gin Ser Gin Pro Ala Glu Ala Gin 
50 55 60 

cca gca cag act cag get gca cag caa gaa gaa ctt cct gtt gca gcg 240 
Pro Ala Gin Thr Gin Ala Ala Gin Gin Glu Glu Leu Pro Val Ala Ala 
65 70 75 80 

aag gag tec gca cca get aca gaa aac act cag ggc caa get cag ggc 288 
Lys Glu Ser Ala Pro Ala Thr Glu Asn Thr Gin Gly Gin Ala Gin Gly 
85 90 95 

caa get cag ggc caa get cag ggc gat gag cac gat gat cgt ttt gag 336 
Gin Ala Gin Gly Gin Ala Gin Gly Asp Glu His Asp Asp Arg Phe Glu 
100 105 110 

tec cgt tct get gca cgc cga gca cgc cgc aac cgt cag cgc cag ate 384 
Ser Arg Ser Ala Ala Arg Arg Ala Arg Arg Asn Arg Gin Arg Gin lie 
115 120 125 

cac cgc gat ggc gat gac aat gcg aat gca aac aca gag tct gag cag 432 
His Arg Asp Gly Asp Asp Asn Ala Asn Ala Asn Thr Glu Ser Glu Gin 
130 135 140 

aac acc cct gec cag aac gca acc gca cag get gag tct gag cag act 480 
Asn Thr Pro Ala Gin Asn Ala Thr Ala Gin Ala Glu Ser Glu Gin Thr 
145 150 155 160 



gca get cct gca cag get gaa gca get gag cag aac cag aac gat aac 528 
Ala Ala Pro Ala Gin Ala Glu Ala Ala Glu Gin Asn Gin Asn Asp Asn 
165 170 175 
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age gag tec tec gag aac cgc age gat aac tac cgc aac aac aat cgt 576 

Ser Glu Ser Ser Glu Asn Arg Ser Asp Asn Tyr Arg Asn Asn Asn Arg 
180 185 190 

cgt tec cgc aac aac egg aac aat cgc aat tac cgc gat aac aac gag 624 

Arg Ser Arg Asn Asn Arg Asn Asn Arg Asn Tyr Arg Asp Asn Asn Glu 
195 200 205 

tec tct gat aat gca- gga cag tec age aat gat gat gec gac aac aat 672 

Ser Ser Asp Asn Ala Gly Gin Ser Ser Asn Asp Asp Ala Asp Asn Asn 
210 215 220 

cag gca egg tct gag gac aat aac gac gat cgc cgt tct cgt aat aac 720 

Gin Ala Arg Ser Glu Asp Asn Asn Asp Asp Arg Arg Ser Arg Asn Asn 

225 230 235 240 

cgt aac aac gac cgc aat gat cgt aac gat cgc aat gac cgc gac aac 768 

Arg Asn Asn Asp Arg Asn Asp Arg Asn Asp Arg Asn Asp Arg Asp Asn 
245 250 255 

gac gac aac gat gat cgc cgc aac cgt cgc gga cgc cgc aat cgc cgt 816 

Asp Asp Asn Asp Asp Arg Arg Asn Arg Arg Gly Arg Arg Asn Arg Arg 
260 265 270 

gga cgc aac gac cgt aac gat cgc gac aac cga gat aac egg gat aac 864 

Gly Arg Asn Asp Arg Asn Asp Arg Asp Asn Arg Asp Asn Arg Asp Asn 
275 280 285 

cgc gac aac age aac gat ggc gac aac aac cag caa gat gag ctg cag 912 

Arg Asp Asn Ser Asn Asp Gly Asp Asn Asn Gin Gin Asp Glu Leu Gin 
290 295 300 

cag gta gca ggc ate ctg gac ate gtg gac cat aac gtc gca ttc gtg 960 

Gin Val Ala Gly lie Leu Asp lie Val Asp His Asn Val Ala Phe Val 

305 310 315 320 

cgc acc acc ggt tac cac get gca cct tct gac gtg ttt gtc age aac 1008 

Arg Thr Thr Gly Tyr His Ala Ala Pro Ser Asp Val Phe Val Ser Asn 
325 330 335 

cag ctg ate cgc cgt atg ggt ctt cgt tec ggt gac gec att gaa ggt 1056 

Gin Leu lie Arg Arg Met Gly Leu Arg Ser Gly Asp Ala lie Glu Gly 
340 345 350 

cag gtt cgt atg aac cag ggt ggt ggc aac cac aac aac cat ggt cgc 1104 

Gin Val Arg Met Asn Gin Gly Gly Gly Asn His Asn Asn His Gly Arg 
355 360 365 

aac cgt cag aag tac aac aac ttg gtg cgc gtg gag atg gtt aac ggt 1152 

Asn Arg Gin Lys Tyr Asn Asn Leu Val Arg Val Glu Met Val Asn Gly 
370 375 380 

ctt cct get gaa gag act cgc aac cgt cct gag ttc ggc aag ctg act 1200 

Leu Pro Ala Glu Glu Thr Arg Asn Arg Pro Glu Phe Gly Lys Leu Thr 

385 390 395 400 

cct ctg tac ccg aac cag cgt ctg cgt ttg gaa act gag cag aag att 1248 

Pro Leu Tyr Pro Asn Gin Arg Leu Arg Leu Glu Thr Glu Gin Lys lie 
405 410 415 

ctt acc act cgt gtg ate gac ttg ate atg cct att ggt aag gga cag 1296 
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Leu Thr Thr Arg Val lie Asp Leu lie Met Pro lie Gly Lys Gly Gin 
420 425 430 

ctg tgc ttt gat tgt gtc gcc acc taaggctggt aagaccacga tec 
Leu Cys Phe Asp Cys Val Ala Thr 
435 440 



<210> 422 
<211> 440 
<212> PRT 

<213> Corynebacteriurn glutamicum 
<400> 422 

Arg Ala Thr Gin Pro Ser Ala Pro Val Glu Gin Ala Gin Glu Ala Pro 



Ala Gin Thr Ser Thr Ala Pro Ala Ser Ala Pro Ser Glu Glu Thr Pro 



Ala Ala Pro Ala Arg Arg Gly Arg Arg Arg Val Thr Thr Thr Ala Thr 



Thr Pro Glu Pro Ala Ala Pro Ala Gin Ser Gin Pro Ala Glu Ala Gin 



Pro Ala Gin Thr Gin Ala Ala Gin Gin Glu Glu Leu Pro Val Ala Ala 



Lys Glu Ser Ala Pro Ala Thr Glu Asn Thr Gin Gly Gin Ala Gin Gly 



Gin Ala Gin Gly Gin Ala Gin Gly Asp Glu His Asp Asp Arg Phe Glu 
100 105 110 

Ser Arg Ser Ala Ala Arg Arg Ala Arg Arg Asn Arg Gin Arg Gin lie 
115 120 125 

His Arg Asp Gly Asp Asp Asn Ala Asn Ala Asn Thr Glu Ser Glu Gin 
130 135 140 

Asn Thr Pro Ala Gin Asn Ala Thr Ala Gin Ala Glu Ser Glu Gin Thr 
145 150 155 160 

Ala Ala Pro Ala Gin Ala Glu Ala Ala Glu Gin Asn Gin Asn Asp Asn 
165 170 175 

Ser Glu Ser Ser Glu Asn Arg Ser Asp Asn Tyr Arg Asn Asn Asn Arg 
180 185 190 

Arg Ser Arg Asn Asn Arg Asn Asn Arg Asn Tyr Arg Asp Asn Asn Glu 
195 200 205 

Ser Ser Asp Asn Ala Gly Gin Ser Ser Asn Asp Asp Ala Asp Asn Asn 
210 215 220 

Gin Ala Arg Ser Glu Asp Asn Asn Asp Asp Arg Arg Ser Arg Asn Asn 
225 230 235 240 



Arg Asn Asn Asp Arg Asn Asp Arg Asn Asp Arg Asn Asp Arg Asp Asn 
245 250 255 
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Asp Asp Asn Asp Asp Arg Arg Asn Arg Arg Gly Arg Arg Asn Arg Arg 
260 265 270 

Gly Arg Asn Asp Arg Asn Asp Arg Asp Asn Arg Asp Asn Arg Asp Asn 
275 280 285 

Arg Asp Asn Ser Asn Asp Gly Asp Asn Asn Gin Gin Asp Glu Leu Gin 
290 295 300 

Gin Val Ala Gly He Leu Asp He Val Asp His Asn Val Ala Phe Val 
305 310 315 320 

Arg Thr Thr Gly Tyr His Ala Ala Pro Ser Asp Val Phe Val Ser Asn 
325 330 335 

Gin Leu He Arg Arg Met Gly Leu Arg Ser Gly Asp Ala He Glu Gly 
340 345 350 

Gin Val Arg Met Asn Gin Gly Gly Gly Asn His Asn Asn His Gly Arg 
355 360 365 

Asn Arg Gin Lys Tyr Asn Asn Leu Val Arg Val Glu Met Val Asn Gly 
370 375 380 

Leu Pro Ala Glu Glu Thr Arg Asn Arg Pro Glu Phe Gly Lys Leu Thr 
385 390 395 400 

Pro Leu Tyr Pro Asn Gin Arg Leu Arg Leu Glu Thr Glu Gin Lys He 
405 410 415 

Leu Thr Thr Arg Val He Asp Leu He Met Pro He Gly Lys Gly Gin 
420 425 430 

Leu Cys Phe Asp Cys Val Ala Thr 
435 440 



<210> 423 
<211> 960 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (937) 

<223> FRXA01723 

<400> 423 

ccttccgcac cggttgagca agcacaagaa gctcccgcgc aaacttcaac tgcacctgct 60 

tcagcaccat ctgaagagac tcccgcagct cccgctcgtc gtg gac ktc age cgt 115 

Val Asp Xaa Ser Arg 

1 5 

gta acc acc acc gcg acc acc cca gag cca gca gcg cct gca caa tec 163 

Val Thr Thr Thr Ala Thr Thr Pro Glu Pro Ala Ala Pro Ala Gin Ser 

10 15 20 

cag cct gca gaa get caa cca gca cag act cag get gca cag caa gaa 211 
Gin Pro Ala Glu Ala Gin Pro Ala Gin Thr Gin Ala Ala Gin Gin Glu 
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gaa ctt cct gtt gca gcg aag gag tec gca cca get aca gaa aac act 
Glu Leu Pro Val Ala Ala Lys Glu Ser Ala Pro Ala Thr Glu Asn Thr 



cag ggc caa key cag ggc caa get cag ggc saa get cag ggc gat gag 307 
Gin Gly Gin Xaa Gin Gly Gin Ala Gin Gly Xaa Ala Gin Gly Asp Glu 



cac gat gat cgy ttt gag tec cgt tct get gca cgc cga gca cgc cgc 355 
His Asp Asp Xaa Phe Glu Ser Arg Ser Ala Ala Arg Arg Ala Arg Arg 



aac cgt cag cgc cag ate cac cgc gat ggc gat gac aat gcg aat gca 403 

Asn Arg Gin Arg Gin lie His Arg Asp Gly Asp Asp Asn Ala Asn Ala 
90 95 100 

aac aca gag tct gag cag aac acc cct gee cag aac gca acc gca cag 451 

Asn Thr Glu Ser Glu Gin Asn Thr Pro Ala Gin Asn Ala Thr Ala Gin 

105 110 115 

get gag tct gag cag act gca get cct gca cag get gaa gca get gag 4 99 

Ala Glu Ser Glu Gin Thr Ala Ala Pro Ala Gin Ala Glu Ala Ala Glu 

120 125 130 

cag aac cag aac gat aac age gag tec tec gag aac cgc age gat aac 547 

Gin Asn Gin Asn Asp Asn Ser Glu Ser Ser Glu Asn Arg Ser Asp Asn 

135 140 145 

tac cgc aac aac aat cgt cgt tec cgc aac aac egg aac aat cgc aat 595 

Tyr Arg Asn Asn Asn A.rg Arg Ser Arg Asn Asn Arg Asn Asn Arg Asn 
150 155 160 165 

tac cgc gat aac aac gag tec tct gat aat gca gga cag tec age aat 643 

Tyr Arg Asp Asn Asn Glu Ser Ser Asp Asn Ala Gly Gin Ser Ser Asn 
170 175 180 

gat gat gec gac aac aat cag gca egg tct gag gac aat aac gac gat 691 

Asp Asp Ala Asp Asn Asn Gin Ala Arg Ser Glu Asp Asn Asn Asp Asp 

185 190 195 

cgc cgt tct cgt aat aac cgt aac aac gac cgc aat gat cgt aac gat 739 

Arg Arg Ser Arg Asn Asn Arg Asn Asn Asp Arg Asn Asp Arg Asn Asp 

200 205 210 

cgc aat gac cgc gac aac gac gac aac gat gat cgc cgc aac cgt cgc 787 

Arg Asn Asp Arg Asp Asn Asp Asp Asn Asp Asp Arg Arg Asn Arg Arg 

215 220 225 

gga cgc cgc aat cgc cgt gga ncn gca acg acc gta acg ate gcg aca 835 

Gly Arg Arg Asn Arg Arg Gly Xaa Ala Thr Thr Val Thr lie Ala Thr 
230 235 240 245 

acc gag ata acc ggg ata acc gcg aca aca gca acg atg gcg aca aca 883 

Thr Glu lie Thr Gly lie Thr Ala Thr Thr Ala Thr Met Ala Thr Thr 
250 255 260 

acc age aag atn gag net gca gca ggt age agg cat cct gga cat cgt 931 

Thr Ser Lys Xaa Glu Xaa Ala Ala Gly Ser Arg His Pro Gly His Arg 

265 270 275 
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gga cca taacgtcgca ttcgtgcgca cca 
Gly Pro 



<210> 424 
<211> 279 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 424 

Val Asp Xaa Ser Arg Val Thr Thr Thr Ala Thr Thr Pro Glu Pro Ala 
15 10 15 

Ala Pro Ala Gin Ser Gin Pro Ala Glu Ala Gin Pro Ala Gin Thr Gin 
20 25 30 

Ala Ala Gin Gin Glu Glu Leu Pro Val Ala Ala Lys Glu Ser Ala Pro 
35 40 45 

Ala Thr Glu Asn Thr Gin Gly Gin Xaa Gin Gly Gin Ala Gin Gly Xaa 
50 55 60 

Ala Gin Gly Asp Glu His Asp Asp Xaa Phe Glu Ser Arg Ser Ala Ala 
65 70 75 80 

Arg Arg Ala Arg Arg Asn Arg Gin Arg Gin lie His Arg Asp Gly Asp 
85 90 95 

Asp Asn Ala Asn Ala Asn Thr Glu Ser Glu Gin Asn Thr Pro Ala Gin 
100 105 110 

Asn Ala Thr Ala Gin Ala Glu Ser Glu Gin Thr Ala Ala Pro Ala Gin 
115 120 125 

Ala Glu Ala Ala Glu Gin Asn Gin Asn Asp Asn Ser Glu Ser Ser Glu 
130 135 140 

Asn Arg Ser Asp Asn Tyr Arg Asn Asn Asn Arg Arg Ser Arg Asn Asn 
145 150 155 160 

Arg Asn Asn Arg Asn Tyr Arg Asp Asn Asn Glu Ser Ser Asp Asn Ala 
165 170 175 

Gly Gin Ser Ser Asn Asp Asp Ala Asp Asn Asn Gin Ala Arg Ser Glu 
180" 185 190 

Asp Asn Asn Asp Asp Arg Arg Ser Arg Asn Asn Arg Asn Asn Asp Arg 
195 200 205 

Asn Asp Arg Asn Asp Arg Asn Asp Arg Asp Asn Asp Asp Asn Asp Asp 
210 215 220 

Arg Arg Asn Arg Arg Gly Arg Arg Asn Arg Arg Gly Xaa Ala Thr Thr 
225 230 235 240 

Val Thr He Ala Thr Thr Glu He Thr Gly lie Thr Ala Thr Thr Ala 
245 250 255 

Thr Met Ala Thr Thr Thr Ser Lys Xaa Glu Xaa Ala Ala Gly Ser Arg 
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His Pro Gly His Arg Gly Pro 
275 



<210> 425 
<211> 507 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (484) 

<223> FRXA01724 

<400> 425 

gcgacaaccg agataaccgg gataaccgcg acaacagcaa cgatggcgac aacaaccagc 60 

aagatngagn ctgcagcagg tagcaggcat cctggacatc gtg gac cat aac gtc 115 

Val Asp His Asn Val 



gca ttc gtg cgc acc acc ggt tac cac get gca cct tct gac gtg ttt 

Ala Phe Val Arg Thr Thr Gly Tyr His Ala Ala Pro Ser Asp Val Phe 
10 15 20 

gtc age aac cag ctg ate cgc cgt atg ggt ctt cgt tec ggt gac gec 

Val Ser Asn Gin Leu lie Arg Arg Met Gly Leu Arg Ser Gly Asp Ala 



att gaa ggt cag gtt cgt atg aac cag ggt ggt ggc aac cac aac aac 
lie Glu Gly Gin Val Arg Met Asn Gin Gly Gly Gly Asn His Asn Asn 



cat ggt cgc aac cgt cag aag tac aac aac ttg gtg cgc gtg gag atg 307 
His Gly Arg Asn Arg Gin Lys Tyr Asn Asn Leu Val Arg Val Glu Met 



gtt aac ggt ctt cct get gaa gag act cgc aac cgt cct gag ttc ggc 
Val Asn Gly Leu Pro Ala Glu Glu Thr Arg Asn Arg Pro Glu Phe Gly 



aag ctg act cct ctg tac ccg aac cag cgt ctg cgt ttg gaa act gag 403 

Lys Leu Thr Pro Leu Tyr Pro Asn Gin Arg Leu Arg Leu Glu Thr Glu 

90 95 100 

cag aag att ctt acc act cgt gtg ate gac ttg ate atg cct att ggt 451 

Gin Lys lie Leu Thr Thr Arg Val lie Asp Leu He Met Pro He Gly 

105 110 115 

aag gga cag ctg tgc ttt gat tgt gtc gee acc taaggctggt aagaccacga 504 

Lys Gly Gin Leu Cys Phe Asp Cys Val Ala Thr 
120 125 



<210> 426 
<211> 128 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 426 

Val Asp His Asn Val Ala Phe Val ; 
1 5 

Pro Ser Asp Val Phe Val Ser Asn C 
20 



Arg Thr Thr Gly Tyr His Ala Ala 
10 15 

Gin Leu lie Arg Arg Met Gly Leu 
25 30 



Arg Ser Gly Asp Ala He Glu Gly Gin Val Arg Met Asn Gin Gly Gly 

35 40 45 

Gly Asn His Asn Asn His Gly Arg Asn Arg Gin Lys Tyr Asn Asn Leu 

50 55 60 

Val Arg Val Glu Met Val Asn Gly Leu Pro Ala Glu Glu Thr Arg Asn 

65 70 75 80 

Arg Pro Glu Phe Gly Lys Leu Thr Pro Leu Tyr Pro Asn Gin Arg Leu 
85 90 95 

Arg Leu Glu Thr Glu Gin Lys He Leu Thr Thr Arg Val He Asp Leu 

100 105 110 

He Met Pro He Gly Lys Gly Gin Leu Cys Phe Asp Cys Val Ala Thr 

115 120 125 



<210> 427 
<211> 330 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (307) 

<223> RXN01725 

<400> 427 

ctgtacccga accagcgtct gcgtttggaa actgagcaga agattcttac cactcgtgtg 60 

atcgacttga tcatgcctat tggtaaggga cagctgtgct ttg att gtg teg cca 115 

Leu He Val Ser Pro 
1 5 

cct aag get ggt aag acc acg ate ctg cag aac att gcg aac get att 163 
Pro Lys Ala Gly Lys Thr Thr He Leu Gin Asn He Ala Asn Ala He 
10 15 20 



tec acc aac aac cca gag tgc tac etc atg gtt gtt ttg gtt gat gag 
Ser Thr Asn Asn Pro Glu Cys Tyr Leu Met Val Val Leu Val Asp Glu 



cgt ccg aaa gaa gtt act gat atg cag cgc tec gtc aac ggc gaa gtg 
Arg Pro -Lys Glu Val Thr Asp Met Gin Arg Ser Val Asn Gly Glu Val 



att tct tct act ttc gat cgt cca cca tea gag cac act gcg gtt get 
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Ile Ser Ser Thr Phe Asp Arg Pro Pro Ser Glu His Thr Ala Val Ala 



tgagctggcg attgagcgtg cga 



<210> 428 
<211> 69 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 428 

Leu lie Val Ser Pro Pro Lys Ala Gly Lys Thr Thr lie Leu Gin Asn 



lie Ala Asn Ala lie Ser Thr Asn Asn Pro Glu Cys Tyr Leu Met Val 



Val Leu Val Asp Glu Arg Pro Lys Glu Val Thr Asp Met Gin Arg Ser 
35 40 45 

Val Asn Gly Glu Val lie Ser Ser Thr Phe Asp Arg Pro Pro Ser Glu 



His Thr Ala Val Ala 



<210> 429 
<211> 231 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (208) 

<223> FRXA01725 

<400> 429 

tgattgtgtc gccacctaag gctggtaaga ccacgatcct gcagaaacat tgcgaacgct 

atttccacca acaacccaga gtgctacctc atggcttgtt ttg gtt gat gag cgt 

Leu Val Asp Glu Arg 



ccg aaa gaa gtt act gat atg cag cgc tec gtc aac ggc gaa gtg att 
Pro Lys Glu Val Thr Asp Met Gin Arg Ser Val Asn Gly Glu Val He 



tct tct act ttc gat cgt cca cca tea gag cac act gcg gtt get 
Ser Ser Thr Phe Asp Arg Pro Pro Ser Glu His Thr Ala Val Ala 
25 30 35 

tgagctggcg attgagcgtg cga 



<210> 430 
<21i> 36 
<212> PRT 

<213> Corynebacterium glut 
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<400> 430 

Leu Val Asp Glu Arg Pro Lys Glu Val Thr Asp Met Gin Arg Ser Val 
15 10 15 

Asn Gly Glu Val lie Ser Ser Thr Phe Asp Arg Pro Pro Ser Glu His 
20 25 30 

Thr Ala Val Ala 
35 



<210> 431 
<211> 696 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (673) 

<223> RXA01726 

<400> 431 

gttgatgagc gtccgaaaga agttactgat atgcagcgct ccgtcaacgg cgaagtgatt 60 

tcttctactt tcgatcgtcc accatcagag cacactgcgg ttg ctt gag ctg gcg 115 

Leu Leu Glu Leu Ala 



att gag cgt gcg aag cgc ctg gtg gag cag ggc cag gac gtc gtt gtt 163 

lie Glu Arg Ala Lys Arg Leu Val Glu Gin Gly Gin Asp Val Val Val 
10 15 20 

ctg ctt gac tec att act cgt ttg ggc cgt gcg tac aac aac age tea 211 

Leu Leu Asp Ser lie Thr Arg Leu Gly Arg Ala Tyr Asn Asn Ser Ser 



cct gca teg gga cgt att ttg tec ggt ggt gtg gat tec aat gca ctg 
Pro Ala Ser Gly Arg lie Leu Ser Gly Gly Val Asp Ser Asn Ala Leu 



tac ccg ccg aag cgt ttc ttg ggt get get cga aac ate gaa aat ggt 

Tyr Pro Pro Lys Arg Phe Leu Gly Ala Ala Arg Asn lie Glu Asn Gly 

55 60 65 

gga tct ttg acc ate ate gca act gec atg gtg gaa ace ggc tct get 

Gly Ser Leu Thr lie lie Ala Thr Ala Met Val Glu Thr Gly Ser Ala 



ggt gac acc gtg ate ttc gag gag ttc aag ggc act ggt aac get gag 403 
Gly Asp Thr Val He Phe Glu Glu Phe Lys Gly Thr Gly Asn Ala Glu 
90 95 100 

ctg aag ctg gat cgt aag ate tct gag cgc cgc gtt ttc cca get gtg 451 
Leu Lys Leu Asp Arg Lys He Ser Glu Arg Arg Val Phe Pro Ala Val 
105 110 115 



gat gtt aat cct tct ggt act cgt aag gac gag ctg ttg etc aac ccg 499 

Asp Val Asn Pro Ser Gly Thr Arg Lys Asp Glu Leu Leu Leu Asn Pro 

120 125 130 

gac gag get cgc att atg cac aag ctg cgt cgt att ctg tct gca ctt 547 
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Asp Glu Ala Arg lie Met His Lys Leu Arg Arg lie Leu Ser Ala Leu 
135 140 145 

gat aat cag caa gcc att gat ctg ttg ate aag cag ctg aag aag acc 595 

Asp Asn Gin Gin Ala lie Asp Leu Leu lie Lys Gin Leu Lys Lys Thr 
150 155 160 165 

aag tec aat gcg gaa ttc etc atg cag gtt get tec age get cca atg 643 

Lys Ser Asn Ala Glu Phe Leu Met Gin Val Ala Ser Ser Ala Pro Met 

170 175 180 

gca ggc aca gaa aaa gag gag gat tac tec taatggcatc gcaggtttct 693 

Ala Gly Thr Glu Lys Glu Glu Asp Tyr Ser 

185 190 



<210> 432 
<211> 191 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 432 

Leu Leu Glu Leu Ala lie Glu Arg Ala Lys Arg Leu Val Glu Gin Gly 
15 10 15 

Gin Asp Val Val Val Leu Leu Asp Ser lie Thr Arg Leu Gly Arg Ala 
20 25 30 

Tyr Asn Asn Ser Ser Pro Ala Ser Gly Arg lie Leu Ser Gly Gly Val 
35 40 45 

Asp Ser Asn Ala Leu Tyr Pro Pro Lys Arg Phe Leu Gly Ala Ala Arg 
50 55 60 

Asn lie Glu Asn Gly Gly Ser Leu Thr lie He Ala Thr Ala Met Val 



Glu Thr Gly Ser Ala Gly Asp Thr Val He Phe Glu Glu Phe Lys Gly 
85 90 95 

Thr Gly Asn Ala Glu Leu Lys Leu Asp Arg Lys lie Ser Glu Arg Arg 
100 105 110 

Val Phe Pro Ala Val Asp Val Asn Pro Ser Gly Thr Arg Lys Asp Glu 
115 120 125 

Leu Leu Leu Asn Pro Asp Glu Ala Arg He Met His Lys Leu Arg Arg 
130 135 140 

He Leu Ser Ala Leu Asp Asn Gin Gin Ala He Asp Leu Leu He Lys 
145 150 155 * 160 

Gin Leu Lys Lys Thr Lys Ser Asn Ala Glu Phe Leu Met Gin Val Ala 
165 170 175 

Ser Ser Ala Pro Met Ala Gly Thr Glu Lys Glu Glu Asp Tyr Ser 
180 185 190 
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<210> 433 

<211> 1887 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1887) 

<223> RXA00736 

<400> 433 

get ggc ctg gtg ttt ccg aag gtg cgt aaa cac cgc gat ggc get gca 
Ala Gly Leu Val Phe Pro Lys Val Arg Lys His Arg Asp Gly Ala Ala 



atg ccg ttg gtg gtt att aca gaa acc gat ctg act ggt aac cgt gtt 96 

Met Pro Leu Val Val He Thr Glu Thr Asp Leu Thr Gly Asn Arg Val 
20 25 30 " 

ggc gat att gca ggg gcg aaa cgt cga cct gca aaa cgc cgc aac aag 144 

Gly Asp He Ala Gly Ala Lys Arg Arg Pro Ala Lys Arg Arg Asn Lys 
35 40 45 

gtg gat cct ttg gcg ctg gag cca ggg gat ttg gtg gtt cat gaa acc 192 

Val Asp Pro Leu Ala Leu Glu Pro Gly Asp Leu Val Val His Glu Thr 



cac ggc att ggt cgt ttt gtg aag atg act gaa cga acc att tct gcg 
His Gly He Gly Arg Phe Val Lys Met Thr Glu Arg Thr He Ser Ala 



ggt gat gag acc teg cgc cgt gaa tac att gtg ctg gag tac gcg cca 288 

Gly Asp Glu Thr Ser Arg Arg Glu Tyr He Val Leu Glu Tyr Ala Pro 
85 90 95 

tct aag cgc gga cag ccc ggc gat cag ctg tat gtg ccg atg gat gcg 336 

Ser Lys Arg Gly Gin Pro Gly Asp Gin Leu Tyr Val Pro Met Asp Ala 

100 105 110 

ctg gat atg etc age cgc tac gtc ggt ggc gag aag ccg acg ctg tec 384 

Leu Asp Met Leu Ser Arg Tyr Val Gly Gly Glu Lys Pro Thr Leu Ser 

115 120 125 

aaa atg ggt ggt tct gac tgg aag aac gec aag aag aag get cgc get 432 

Lys Met Gly Gly Ser Asp Trp Lys Asn Ala Lys Lys Lys Ala Arg Ala 

130 135 140 

gee gtg cgt gaa ate gee ggt gag ctg gta gaa etc tac get aag cgc 480 

Ala Val Arg Glu He Ala Gly Glu Leu Val Glu Leu Tyr Ala Lys Arg 

145 150 155 160 

caa tec gcg ccg ggt cac ccg ttt gcg ccg gat acg ccg tgg caa aaa 528 

Gin Ser Ala Pro Gly His Pro Phe Ala Pro Asp Thr Pro Trp Gin Lys 
165 170 175 

gag atg gaa gat aac ttc ccc tac gtt gag acc gaa gac cag atg ttg 576 

Glu Met Glu Asp Asn Phe Pro Tyr Val Glu Thr Glu Asp Gin Met Leu 

180 185 190 



gcg ate gat gcg gtc aag gag gac atg gag aaa agt gtc ccc atg gac 
Ala He Asp Ala Val Lys Glu Asp Met Glu Lys Ser Val Pro Met Asp 



624 
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cgc gtc ate ate ggc gat gtg ggt tat ggc aag acg gaa gtg gcg gtg 672 
Arg Val lie lie Gly Asp Val Gly Tyr Gly Lys Thr Glu Val Ala Val 
210 215 220 

cgc gcg gcg ttc aag get gtg caa gac ggc aag cag gta gee gtt ctg 720 
Arg Ala Ala Phe Lys Ala Val Gin Asp Gly Lys Gin Val Ala Val Leu 
225 230 235 240 

gtg ccc acc acg ttg ctt gcg cag cag cac cag tec acg ttt gaa gag 768 
Val Pro Thr Thr Leu Leu Ala Gin Gin His Gin Ser Thr Phe Glu Glu 
245 250 255 

cgt atg act ggt ttc cct gtc acc ate aag gga ttg tea cgc ttt act 816 
Arg Met Thr Gly Phe Pro Val Thr lie Lys Gly Leu Ser Arg Phe Thr 
260 265 270 

teg cct gcg gaa teg egg gag att etc tec ggt ttg get gca gga teg 864 
Ser Pro Ala Glu Ser Arg Glu He Leu Ser Gly Leu Ala Ala Gly Ser 
275 280 285 

gtg gat ate gtc ate ggt act cac cgt ttg ctg cag act ggc gtg cag 912 
Val Asp He Val He Gly Thr His Arg Leu Leu Gin Thr Gly Val Gin 
290 295 300 

tgg aaa aac eta ggg ctt gtc att gtg gat gag gag cag cgt ttc ggc 960 
Trp Lys Asn Leu Gly Leu Val He Val Asp Glu Glu Gin Arg Phe Gly 
305 310 315 320 

gtg gaa cat aag gag cac ate aag get ctg cgt act cac gtg gat gtg 1008 
Val Glu His Lys Glu His He Lys Ala Leu Arg Thr His Val Asp Val 
325 330 335 

ctg acc atg tec gcg acc ccg att ccg cgc acc ctg gaa atg tec atg 1056 
Leu Thr Met Ser Ala Thr Pro He Pro Arg Thr Leu Glu Met Ser Met 
340 345 350 

gee ggt ate cgt gag atg acc acc atg etc acc ccg ccg gaa gat cgc 1104 
Ala Gly He Arg Glu Met Thr Thr Met Leu Thr Pro Pro Glu Asp Arg 
355 360 365 

cac cca att ctt acc tat gtg gga ccg tat gaa gac aag cag gtc gcg 1152 
His Pro He Leu Thr Tyr Val Gly Pro Tyr Glu Asp Lys Gin Val Ala 
370 375 380 

gca tea att cgc cgt gag ctg ctg cgc gat ggc cag gtc ttt ttc ate 1200 
Ala Ser He Arg Arg Glu Leu Leu Arg Asp Gly Gin Val Phe Phe He 
385 390 395 400 

cac aac aag gtg gca gat att gag aag aag gec cgc gag ate cgc gat 1248 
His Asn Lys Val Ala Asp He Glu Lys Lys Ala Arg Glu He Arg Aso 
405 410 415 

eta gtt ccc gaa gec cga gtg gtc gtt gec cac ggc cag atg agt gaa 1296 
Leu Val Pro Glu Ala Arg Val Val Val Ala His Gly Gin Met Ser Glu 
420 425 430 

gag ctg ctg gaa caa acc gtt caa ggt ttc tgg gac cgc gaa tac gat 1344 
Glu Leu Leu Glu Gin Thr Val Gin Gly Phe Trp Asp Arg Glu Tyr Asp 
435 440 445 
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gtg ctg gtg tgt acc acc ate gtg gaa act ggt ctg gat att tec aac 1392 
Val Leu Val Cys Thr Thr He Val Glu Thr Gly Leu Asp He Ser Asn 
450 455 460 

gec aac acg ctt ate gtg gaa aat gec cac cac atg ggc ttg tct cag 1440 
Ala Asn Thr Leu He Val Glu Asn Ala His His Met Gly Leu Ser Gin 
465 470 475 480 

ctg cac cag ctg cgt ggc cgc gtg ggt cgt tec cgt gag cgc ggt tac 1488 
Leu His Gin Leu Arg Gly Arg Val Gly Arg Ser Arg Glu Arg Gly Tyr 
485 490 495 

gee tac ttc ctg tat cca aag ggc gcg aca ctg act gaa atg tec tac 1536 
Ala Tyr Phe Leu Tyr Pro Lys Gly Ala Thr Leu Thr Glu Met Ser Tyr 
500 505 510 

gac cgc ctg gca acg att gec caa aac aat gat ttg ggt gee ggt atg 1584 
Asp Arg Leu Ala Thr He Ala Gin Asn Asn Asp Leu Gly Ala Gly Met 
515 520 525 

gcg gtt gec atg aag gat ttg gaa atg cgt ggc gee ggc aac gtg ctg 1632 
Ala Val Ala Met Lys Asp Leu Glu Met Arg Gly Ala Gly Asn Val Leu 
530 535 540 

ggt gca gaa caa tea ggc cat ate get ggc gtg ggc ttt gac ctg tac 1680 
Gly Ala Glu Gin Ser Gly His He Ala Gly Val Gly Phe Asp Leu Tyr 
545 550 555 560 

gtt cgc etc gtc ggc gaa gca gtg gaa gee tac cgc gcg ctg get gat 1728 
Val Arg Leu Val Gly Glu Ala Val Glu Ala Tyr Arg Ala Leu Ala Asp 
565 570 575 

ggc aaa gtt gtt gat ggc acc gtc aag gga cca aag gaa ate cgc gtg 1776 
Gly Lys Val Val Asp Gly Thr Val Lys Gly Pro Lys Glu He Arg Val 
580 585 590 

gac ctt ccc gtg gat gec cac att ccc gaa aag tac ate aac gec gag 1824 
Asp Leu Pro Val Asp Ala His He Pro Glu Lys Tyr He Asn Ala Glu 
595 600 605 

cgt ctg cgt ctg gaa ate tac cgc aag etc gcg cag tec gaa teg gaa 1872 
Arg Leu Arg Leu Glu He Tyr Arg Lys Leu Ala Gin Ser Glu Ser Glu 
610 615 620 

gtg gat ctg cgc ctt 1887 

Val Asp Leu Arg Leu 

625 



<210> 434 
<211> 629 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 434 

Ala Gly Leu Val Phe Pro Lys Val Arg Lys His Arg Asp Gly Ala Ala 
15 10 15 

Met Pro Leu Val Val He Thr Glu Thr Asp Leu Thr Gly Asn Arg Val 
20 25 30 
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Gly Asp lie Ala Gly Ala Lys Arg Arg Pro Ala Lys Arg Arg Asn Lys 

35 40 45 

Val Asp Pro Leu Ala Leu Glu Pro Gly Asp Leu Val Val His Glu Thr 

50 55 60 

His Gly He Gly Arg Phe Val Lys Met Thr Glu Arg Thr He Ser Ala 



Gly Asp Glu Thr Ser Arg Arg Glu Tyr He Val Leu Glu Tyr Ala Pro 
85 90 95 

Ser Lys Arg Gly Gin Pro Gly Asp Gin Leu Tyr Val Pro Met Asp Ala 
100 105 110 

Leu Asp Met Leu Ser Arg Tyr Val Gly Gly Glu Lys Pro Thr Leu Ser 
115 120 125 

Lys Met Gly Gly Ser Asp Trp Lys Asn Ala Lys Lys Lys Ala Arg Ala 
130 135 140 

Ala Val Arg Glu lie Ala Gly Glu Leu Val Glu Leu Tyr Ala Lys Arg 
145 150 155 160 

Gin Ser Ala Pro Gly His Pro Phe Ala Pro Asp Thr Pro Trp Gin Lys 
165 170 175 

Glu Met Glu Asp Asn Phe Pro Tyr Val Glu Thr Glu Asp Gin Met Leu 
180 185 190 

Ala He Asp Ala Val Lys Glu Asp Met Glu Lys Ser Val Pro Met Asp 
195 200 205 

Arg Val He He Gly Asp Val Gly Tyr Gly Lys Thr Glu Val Ala Val 
210 215 220 

Arg Ala Ala Phe Lys Ala Val Gin Asp Gly Lys Gin Val Ala Val Leu 
225 230 235 240 

Val Pro Thr Thr Leu Leu Ala Gin Gin His Gin Ser Thr Phe Glu Glu 
245 250 255 

Arg Met Thr Gly Phe Pro Val Thr He Lys Gly Leu Ser Arg Phe Thr 
260 265 270 

Ser Pro Ala Glu Ser Arg Glu He Leu Ser Gly Leu Ala Ala Gly Ser 
275 280 285 

Val Asp He Val He Gly Thr His Arg Leu Leu Gin Thr Gly Val Gin 
290 295 300 

Trp Lys Asn Leu Gly Leu Val He Val Asp Glu Glu Gin Arg Phe Gly 
305 310 315 320 

Val Glu His Lys Glu His He Lys Ala Leu Arg Thr His Val Asp Val 
325 330 335 

Leu Thr Met Ser Ala Thr Pro He Pro Arg Thr Leu Glu Met Ser Met 
340 345 350 
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Ala Gly lie Arg Glu Met Thr Thr Met Leu Thr Pro Pro Glu Asp Arg 
355 360 365 

His Pro lie Leu Thr Tyr Val Gly Pro Tyr Glu Asp Lys Gin Val Ala 
370 375 380 

Ala Ser He Arg Arg Glu Leu Leu Arg Asp Gly Gin Val Phe Phe He 
385 390 395 400 

His Asn Lys Val Ala Asp He Glu Lys Lys Ala Arg Glu He Arg Asp 
405 410 415 

Leu Val Pro Glu Ala Arg Val Val Val Ala His Gly Gin Met Ser Glu 
420 425 430 

Glu Leu Leu Glu Gin Thr Val Gin Gly Phe Trp Asp Arg Glu Tyr Asp 
435 440 445 

Val Leu Val Cys Thr Thr He Val Glu Thr Gly Leu Asp He Ser Asn 
450 455 460 

Ala Asn Thr Leu He Val Glu Asn Ala His His Met Gly Leu Ser Gin 
465 470 475 480 

Leu His Gin Leu Arg Gly Arg Val Gly Arg Ser Arg Glu Arg Gly Tyr 
485 490 495 

Ala Tyr Phe Leu Tyr Pro Lys Gly Ala Thr Leu Thr Glu Met Ser Tyr 
500 505 510 

Asp Arg Leu Ala Thr He Ala Gin Asn Asn Asp Leu Gly Ala Gly Met 
515 520 525 

Ala Val Ala Met Lys Asp Leu Glu Met Arg Gly Ala Gly Asn Val Leu 
530 535 540 

Gly Ala Glu Gin Ser Gly His He Ala Gly Val Gly Phe Asp Leu Tyr 
545 550 555 560 

Val Arg Leu Val Gly Glu Ala Val Glu Ala Tyr Arg Ala Leu Ala Asp 
565 570 575 

Gly Lys Val Val Asp Gly Thr Val Lys Gly Pro Lys Glu He Arg Val 
580 585 590 

Asp Leu Pro Val Asp Ala His He Pro Glu Lys Tyr lie Asn Ala Glu 
595 600 605 

Arg Leu Arg Leu Glu He Tyr Arg Lys Leu Ala Gin Ser Glu Ser Glu 
610 615 620 

Val Asp Leu Arg Leu 
625 



<210> 435 
<211> 1116 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 



BGI-127CP 



- 566- 



<221> CDS 

<222> (101) . . (1093) 
<223> RXN00737 

<400> 435 

tcgatatggt ggccaagcgc ggtgatttgc ctacccgcgg tgcattttga tattttcccc 

accacattgg attatccggt gcgtgtggag ttctggggcg atg aag gtc tct gac 

Met Lys Val Ser Asp 



att agg cag ttc tct gtc gcc gat cag cgc acc att cca gaa ate acc 
lie Arg Gin Phe Ser Val Ala Asp Gin Arg Thr lie Pro Glu lie Thr 



ate aag age att gag att ttc ccg gca egg gaa ttg etc att act gaa 
He Lys Ser He Glu He Phe Pro Ala Arg Glu Leu Leu He Thr Glu 



gaa gtg gca teg cgt gcg gag tct ctt att tct aag cac ccg ggc aac 
Glu Val Ala Ser Arg Ala Glu Ser Leu He Ser Lys His Pro Gly Asn 



ccg acg ctt gtg gag atg ctg teg agg att gcg gat tec caa gat gtt 
Pro Thr Leu Val Glu Met Leu Ser Arg He Ala Asp Ser Gin Asp Val 



gat ggc atg gag gcg ttg att ccg gcg ctg acg gat acg ccg atg gtt 355 
Asp Gly Met Glu Ala Leu He Pro Ala Leu Thr Asp Thr Pro Met Val 



ccg atg ctg gag etc atg ccg gaa aac acc cat gtg ttg gtg att get 
Pro Met Leu Glu Leu Met Pro Glu Asn Thr His Val Leu Val He Ala 



ccg gag aag gtg cgc cga cgc att gcg gat ctg gaa gca acc gat get 451 

Pro Glu Lys Val Arg Arg Arg He Ala Asp Leu Glu Ala Thr Asp Ala 
105 110 115 

gag ttt ttg atg get ggt tgg gaa gca get gcg atg ggt get gat ggt 499 

Glu Phe Leu Met Ala Gly Trp Glu Ala Ala Ala Met Gly Ala Asp Gly 

120 125 130 

cca gtg get gcg gaa ggc ctg gac ttg gaa get tct age tat cgc agt 547 

Pro Val Ala Ala Glu Gly Leu Asp Leu Glu Ala Ser Ser Tyr Arg Ser 
135 140 145 

tat gaa agt ttg gag gtt tct gcg teg aaa age gat gtg cgt tgg tgg 595 

Tyr Glu Ser Leu Glu Val Ser Ala Ser Lys Ser Asp Val Arg Trp Trp 

150 155 160 165 

act ttc gcg ccg ccg ggc atg ttt gag gcc teg gag gag gcg acg ctg 643 

Thr Phe Ala Pro Pro Gly Met Phe Glu Ala Ser Glu Glu Ala Thr Leu 
170 175 180 

ccg ctt gat ttt gaa gcc ggg ccg gcg ccg cgc ggt gag ctg ccg aag 691 

Pro Leu Asp Phe Glu Ala Gly Pro Ala Pro Arg Gly Glu Leu Pro Lys 
185 190 195 



ate gat gcg atg atg gcg cag ctg ctt gcg cac aca acc ggc ggt ggg 
He Asp Ala Met Met Ala Gin Leu Leu Ala His Thr Thr Gly Gly Gly 



739 
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cgg get gcg ttt ate gcg ccg acc caa ggt gcg att aag cgc atg gtc 787 
Arg Ala Ala Phe lie Ala Pro Thr Gin Gly Ala lie Lys Arg Met Val 
215 220 225 

gat cgt ttc gcg gaa aag ggc att ccc acc cat gtg gcg acc ccg ggt 835 
Asp Arg Phe Ala Glu Lys Gly He Pro Thr His Val Ala Thr Pro Gly 
230 235 240 245 

tgg gag cca acg cct ggt caa gtg act ctt tat cat gcg ctg age cat 883 
Trp Glu Pro Thr Pro Gly Gin Val Thr Leu Tyr His Ala Leu Ser His 
250 255 260 

get ggc ctg gtg ttt ccg aag gtg cgt aaa cac cgc gat ggc get gca 931 
Ala Gly Leu Val Phe Pro Lys Val Arg Lys His Arg Asp Gly Ala Ala 
265 270 275 

atg ccg ttg gtg gtt att aca gaa acc gat ctg act ggt aac cgt gtt 979 
Met Pro Leu Val Val He Thr Glu Thr Asp Leu Thr Gly Asn Arg Val 
280 285 290 

ggc gat att gca ggg cga aac gtc gac ctg caa aac gec gca aca agg 1027 
Gly Asp He Ala Gly Arg Asn Val Asp Leu Gin Asn Ala Ala Thr Arg 
295 300 305 

tgg ate ctt tgg cgc tgg age cag ggg att tgg tgg ttc atg aaa ccc 1075 
Trp He Leu Trp Arg Trp Ser Gin Gly He Trp Trp Phe Met Lys Pro 
310 315 320 325 

acg gca ttg gtc gtt ttg tgaagatgac tgaacgaacc att 1116 
Thr Ala Leu Val Val Leu 
330 



<210> 436 
<211> 331 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 436 

Met Lys Val Ser Asp He Arg Gin Phe Ser Val Ala Asp Gin Arg Thr 
15 10 15 

He Pro Glu He Thr He Lys Ser lie Glu He Phe Pro Ala Arg Glu 
20 25 30 

Leu Leu He Thr Glu Glu Val Ala Ser Arg Ala Glu Ser Leu He Ser 
35 40 45 

Lys His Pro Gly Asn Pro Thr Leu Val Glu Met Leu Ser Arg He Ala 
50 55 60 

Asp Ser Gin Asp Val Asp Gly Met Glu Ala Leu He Pro Ala Leu Thr 



Asp Thr Pro Met Val Pro Met Leu Glu Leu Met Pro Glu Asn Thr His 

85 90 95 

Val Leu Val He Ala Pro Glu Lys Val Arg Arg Arg He Ala Asp Leu 

100 105 110 
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Glu Ala Thr Asp Ala Glu Phe Leu Met Ala Gly Trp Glu Ala Ala Ala 
115 120 125 

Met Gly Ala Asp Gly Pro Val Ala Ala Glu Gly Leu Asp Leu Glu Ala 
130 135 140 

Ser Ser Tyr Arg Ser Tyr Glu Ser Leu Glu Val Ser Ala Ser Lys Ser 
145 150 155 160 

Asp Val Arg Trp Trp Thr Phe Ala Pro Pro Gly Met Phe Glu Ala Ser 
165 170 175 

Glu Glu Ala Thr Leu Pro Leu Asp Phe Glu Ala Gly Pro Ala Pro Arg 
180 185 190 

Gly Glu Leu Pro Lys lie Asp Ala Met Met Ala Gin Leu Leu Ala His 
195 200 205 

Thr Thr Gly Gly Gly Arg Ala Ala Phe He Ala Pro Thr Gin Gly Ala 
210 215 220 

He Lys Arg Met Val Asp Arg Phe Ala Glu Lys Gly He Pro Thr His 
225 230 235 240 

Val Ala Thr Pro Gly Trp Glu Pro Thr Pro Gly Gin Val Thr Leu Tyr 
245 250 255 

His Ala Leu Ser His Ala Gly Leu Val Phe Pro Lys Val Arg Lys His 
260 265 270 

Arg Asp Gly Ala Ala Met Pro Leu Val Val He Thr Glu Thr Asp Leu 
275 280 285 

Thr Gly Asn Arg Val Gly Asp He Ala Gly Arg Asn Val Asp Leu Gin 
290 295 300 

Asn Ala Ala Thr Arg Trp He Leu Trp Arg Trp Ser Gin Gly He Trp 
305 310 315 320 

Trp Phe Met Lys Pro Thr Ala Leu Val Val Leu 
325 330 



<210> 437 

<211> 480 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (480) 

<223> FRXA00737 

<400> 437 

cac ccg ggc aac ccg acg ctt gtg gag atg ctg teg agg att gcg gat 48 
His Pro Gly Asn Pro Thr Leu Val Glu Met Leu Ser Arg He Ala Asp 
15 10 15 

tec caa gat gtt gat ggc atg gag gcg ttg att ccg gcg ctg acg gat 96 
Ser Gin Asp Val Asp Gly Met Glu Ala Leu He Pro Ala Leu Thr Asp 
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acg ccg atg gtt ccg atg ctg gag etc atg ccg gaa aac acc cat gtg 
Thr Pro Met Val Pro Met Leu Glu Leu Met Pro Glu Asn Thr His Val 



ttg gtg att get ccg gag aag gtg cgc cga cgc att gcg gat ctg gaa 
Leu Val lie Ala Pro Glu Lys Val Arg Arg -Arg lie Ala Asp Leu Glu 



gag ctg ccg aag ate gat gcg atg atg gcg cag ctg ctt gcg cac aca 
Glu Leu Pro Lys lie Asp Ala Met Met Ala Gin Leu Leu Ala His Thr 
145 150 155 160 



192 



gca acc gat get gag ttt ttg atg get ggt tgg gaa gca get gcg atg 240 

Ala Thr Asp Ala Glu Phe Leu Met Ala Gly Trp Glu Ala Ala Ala Met 

65 70 75 80 

ggt get gat ggt cca gtg get gcg gaa ggc ctg gac ttg gaa get tct 288 

Gly Ala Asp Gly Pro Val Ala Ala Glu Gly Leu Asp Leu Glu Ala Ser 

85 90 95 

age tat cgc agt tat gaa agt ttg gag gtt tct gcg teg aaa age gat 336 

Ser Tyr Arg Ser Tyr Glu Ser Leu Glu Val Ser Ala Ser Lys Ser Asp 

100 105 110 

gtg cgt tgg tgg act ttc gcg ccg ccg ggc atg ttt gag gee teg gag 384 

Val Arg Trp Trp Thr Phe Ala Pro Pro Gly Met Phe Glu Ala Ser Glu 

115 120 125 

gag gcg acg ctg ccg ctt gat ttt gaa gec ggg ccg gcg ccg cgc ggt 432 

Glu Ala Thr Leu Pro Leu Asp Phe Glu Ala Gly Pro Ala Pro Arg Gly 

130 135 140 



480 



<210> 438 
<211> 160 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 438 

His Pro Gly Asn Pro Thr Leu Val C 

1 5 

Ser Gin Asp Val Asp Gly Met Glu 2 
20 



Glu Met Leu Ser Arg lie Ala Asp 

10 15 

Ala Leu lie Pro Ala Leu Thr Asp 

25 30 



Thr Pro Met Val Pro Met Leu Glu Leu Met Pro Glu Asn Thr His Val 

35 40 45 

Leu Val He Ala Pro Glu Lys Val Arg Arg Arg He Ala Asp Leu Glu 

50 55 60 

Ala Thr Asp Ala Glu Phe Leu Met Ala Gly Trp Glu Ala Ala Ala Met 

65 70 75 80 



Gly Ala Asp Gly Pro Val Ala Ala Glu Gly Leu Asp Leu Glu Ala Ser 
85 90 95 



Ser Tyr Arg Ser Tyr Glu Ser Leu Glu Val Ser Ala Ser Lys Ser Asp 
100 105 110 
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Val Arg Trp Trp Thr Phe Ala Pro Pro Gly Met Phe Glu Ala Ser Glu 

115 120 125 

Glu Ala Thr Leu Pro Leu Asp Phe Glu Ala Gly Pro Ala Pro Arg Gly 

130 135 140 

Glu Leu Pro Lys lie Asp Ala Met Met Ala Gin Leu Leu Ala His Thr 

145 150 155 160 



<210> 439 
<211> 928 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) .. (928) 

<223> RXN01872 

<400> 439 

attgcttggc tcatggagtt catcatgcgc caacagcaaa tattagtaaa atgttagaaa 60 

tagctgtttt tgattcactt tgtgcatgta ggctgtgacc atg ggc aac gac ggc 115 

Met Gly Asn Asp Gly 

1 5 

gga gac ctg cga ate gac gac eta cgc age ttc att tea gtc get caa 163 

Gly Asp Leu Arg He Asp Asp Leu Arg Ser Phe He Ser Val Ala Gin 
10 15 20 

tea ggc cac eta acc gaa act gee caa aga tta ggc ate ccg cag ccc 211 
Ser Gly His Leu Thr Glu Thr Ala Gin Arg Leu Gly lie Pro Gin Pro 



aca ctt tec aga cga ate age cga gtg gaa aaa cac gca ggc acc cca 
Thr Leu Ser Arg Arg He Ser Arg Val Glu Lys His Ala Gly Thr Pro 



ctt ttc gac cgc gee ggc cgc aaa etc gtc etc aac caa cga ggc cac 
Leu Phe Asp Arg Ala Gly Arg Lys Leu Val Leu Asn Gin Arg Gly His 



gec ttc etc aac cac gec age gec ate gtc gca gaa ttc aac tec gec 
Ala Phe Leu Asn His Ala Ser Ala He Val Ala Glu Phe Asn Ser Ala 



gca act gaa ate aaa cgc etc atg gac cca gaa aaa ggc aca ate cga 403 

Ala Thr Glu He Lys Arg Leu Met Asp Pro Glu Lys Gly Thr He Arg 

90 95 100 

ctg gac ttc atg cat tec ttg ggc act tgg atg gtc ccc gaa ctt ate 451 

Leu Asp Phe Met His Ser Leu Gly Thr Trp Met Val Pro Glu Leu He 

105 110 115 

cga aca ttc cgc gec gaa cac ccc aac gta gaa ttc caa etc cac caa 499 

Arg Thr Phe Arg Ala Glu His Pro Asn Val Glu Phe Gin Leu His Gin 
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120 125 

gcg gca gca atg etc ctg gta gat cgt 
Ala Ala Ala Met Leu Leu Val Asp Arg 
135 140 

etc gca tta gtt 
Leu Ala Leu Val 
150 

tgg gcg cca ctg 
Trp Ala Pro Leu 



cac egg ctt gec 
His Arg Leu Ala 
185 

gcg gcg gaa gaa 
Ala Ala Glu Glu 
200 

etc etc atg gat 
Leu Leu Met Asp 
215 

gtt ttc gaa tec 
Val Phe Glu Ser 
230 

ggt etc ggc gtt 
Gly Leu Gly Val 



gtg gga ate gtg caa cgc cca ctt agt 
Val Gly lie Val Gin Arg Pro Leu Ser 
265 270 



<210> 440 
<211> 276 
<212> PRT 
<213> Corynebacterium glutamicum 

<400> 440 

Met Gly Asn Asp Gly Gly Asp Leu Arg 
1 5 

lie Ser Val Ala Gin Ser Gly His Leu 
20 25 



130 

gtt ttg get gat gaa act gac 547 
Val Leu Ala Asp Glu Thr Asp 
145 



cca ccc get tat agg gaa 928 
Pro Pro Ala Tyr Arg Glu 
275 



lie Asp Asp Leu Arg Ser Phe 
10 15 

Thr Glu Thr Ala Gin Arg Leu 
30 



ggc ccc aaa cct gec gag gtt ggt acc tct tta ggg 595 

Gly Pro Lys Pro Ala Glu Val Gly Thr Ser Leu Gly 

155 160 165 

ctt cgt caa cga ctt gec eta get gtt ccc gca gat 643 

Leu Arg Gin Arg Leu Ala Leu Ala Val Pro Ala Asp 

170 175 180 

tec ttt tct ggc caa gga gaa ttg ccg ttg att act 691 

Ser Phe Ser Gly Gin Gly Glu Leu Pro Leu lie Thr 

190 195 

cct ttc gtg gcg atg cga gca ggt ttc ggc acc cga 739 

Pro Phe Val Ala Met Arg Ala Gly Phe Gly Thr Arg 

205 210 

gca tta gee gaa gaa gec ggt ttt gtt ccc aat gtg 787 

Ala Leu Ala Glu Glu Ala Gly Phe Val Pro Asn Val 

220 225 

atg gaa etc acc acc gtc gca ggg ctt gtc age gca 835 

Met Glu Leu Thr Thr Val Ala Gly Leu Val Ser Ala 

235 240 245 

ggt gtg gtt ccg atg gat gat ccc tac ctt tec aca 883 

Gly Val Val Pro Met Asp Asp Pro Tyr Leu Ser Thr 

250 255 260 



Gly lie Pro Gin Pro Thr Leu Ser Arg Arg lie Ser Arg Val Glu Lys 

35 40 45 

His Ala Gly Thr Pro Leu Phe Asp Arg Ala Gly Arg Lys Leu Val Leu 

50 55 60 

Asn Gin Arg Gly His Ala Phe Leu Asn His Ala Ser Ala He Val Ala 

65 70 75 80 

Glu Phe Asn Ser Ala Ala Thr Glu He Lys Arg Leu Met Asp Pro Glu 
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85 90 95 

Lys Gly Thr lie Arg Leu Asp Phe Met His Ser Leu Gly Thr Trp Met 
100 105 110 

Val Pro Glu Leu lie Arg Thr Phe Arg Ala Glu His Pro Asn Val Glu 
115 120 125 

Phe Gin Leu His Gin Ala Ala Ala Met Leu Leu Val Asp Arg Val Leu 
130 135 140 

Ala Asp Glu Thr Asp Leu Ala Leu Val Gly Pro Lys Pro Ala Glu Val 
145 150 155 160 

Gly Thr Ser Leu Gly Trp Ala Pro Leu Leu Arg Gin Arg Leu Ala Leu 
165 170 175 

Ala Val Pro Ala Asp His Arg Leu Ala Ser Phe Ser Gly Gin Gly Glu 
180 185 190 

Leu Pro Leu lie Thr Ala Ala Glu Glu Pro Phe Val Ala Met Arg Ala 
195 200 205 

Gly Phe Gly Thr Arg Leu Leu Met Asp Ala Leu Ala Glu Glu Ala Gly 
210 215 220 

Phe Val Pro Asn Val Val Phe Glu Ser Met Glu Leu Thr Thr Val Ala 
225 230 235 240 

Gly Leu Val Ser Ala Gly Leu Gly Val Gly Val Val Pro Met Asp Asp 
245 250 255 

Pro Tyr Leu Ser Thr Val Gly lie Val Gin Arg Pro Leu Ser Pro Pro 
260 265 270 

Ala Tyr Arg Glu 
275 



<210> 441 
<211> 865 
<212> DNA 
<213> Corynebact- 

<220> 

<221> CDS 

<222> (101) . . (865) 

<223> FRXA01872 

<400> 441 

attgcttggc tcatggagtt catcatgcgc caacagcaaa tattagtaaa atgttagaaa 60 

tagctgtttt tgattcactt tgtgcatgta ggctgtgacc atg ggc aac gac ggc 115 

Met Gly Asn Asp Gly 



gga gac ctg cga ate gac gac eta cgc age ttc att tea gtc get caa 163 
Gly Asp Leu Arg lie Asp Asp Leu Arg Ser Phe lie Ser Val Ala Gin 



tea ggc cac eta ace gaa act gec caa aga tta ggc ate ccg cag ccc 



211 
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Ser Gly His Leu Thr Glu Thr Ala Gin Arg Leu Gly He Pro Gin Pro 



aca ctt tec aga cga ate age cga gtg gaa aaa cac gca ggc acc cca 259 

Thr Leu Ser Arg Arg He Ser Arg Val Glu Lys His Ala Gly Thr Pro 

40 45 50 

ctt ttc gac cgc gec ggc cgc aaa etc gtc etc aac caa cga ggc cac 307 

Leu Phe Asp Arg Ala Gly Arg Lys Leu Val Leu Asn Gin Arg Gly His 

55 60 65 

gec ttc etc aac cac gee age gec ate gtc gca gaa ttc aac tec gee 355 

Ala Phe Leu Asn His Ala Ser Ala He Val Ala Glu Phe Asn Ser Ala 



gca act gaa ate aaa cgc etc atg gac cca gaa aaa ggc aca ate cga 403 

Ala Thr Glu He Lys Arg Leu Met Asp Pro Glu Lys Gly Thr He Arg 
90 95 100 

ctg gac ttc atg cat tec ttg ggc act tgg atg gtc ccc gaa ctt ate 451 

Leu Asp Phe Met His Ser Leu Gly Thr Trp Met Val Pro Glu Leu He 
105 110 115 

cga aca ttc cgc gee gaa cac ccc aac gta gaa ttc caa etc cac caa 4 99 

Arg Thr Phe Arg Ala Glu His Pro Asn Val Glu Phe Gin Leu His Gin 

120 125 130 

gcg gca gca atg etc ctg gta gat cgt gtt ttg get gat gaa act gac 547 

Ala Ala Ala Met Leu Leu Val Asp Arg Val Leu Ala Asp Glu Thr Asp 

135 140 145 

etc gca tta gtt ggc ccc aaa cct gee gag gtt ggt acc tct tta ggg 595 

Leu Ala Leu Val Gly Pro Lys Pro Ala Glu Val Gly Thr Ser Leu Gly 

150 155 160 165 

tgg gcg cca ctg ctt cgt caa cga ctt gec eta get gtt ccc gca gat 643 

Trp Ala Pro Leu Leu Arg Gin Arg Leu Ala Leu Ala Val Pro Ala Asp 
170 175 180 

cac egg ctt gec tec ttt tct ggc caa gga gaa ttg ccg ttg att act 691 

His Arg Leu Ala Ser Phe Ser Gly Gin Gly Glu Leu Pro Leu He Thr 
185 190 195 

gcg gcg gaa gaa cct ttc gtg gcg atg cga gca ggt ttc ggc acc cga 739 

Ala Ala Glu Glu Pro Phe Val Ala Met Arg Ala Gly Phe Gly Thr Arg 

200 205 210 

etc etc atg gat gca tta gee gaa gaa gee ggt ttt gtt ccc aat gtg 787 

Leu Leu Met Asp Ala Leu Ala Glu Glu Ala Gly Phe Val Pro Asn Val 

215 220 225 

gtt ttc gaa tec atg gaa etc acc acc gtc gca ggg ctt gtc age gca 835 

Val Phe Glu Ser Met Glu Leu Thr Thr Val Ala Gly Leu Val Ser Ala 

230 235 240 245 

ggt etc ggc gtt ggt gtg gtt ccg atg gat 8 65 

Gly Leu Gly Val Gly Val Val Pro Met Asp 
250 255 



<210> 442 
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<211> 255 

<212> PRT 

<213> Corynebacterium glutamicum 
<400> 442 

Met Gly Asn Asp Gly Gly Asp Leu Arg lie Asp Asp Leu Arg Ser Phe 
15 10 15 

lie Ser Val Ala Gin Ser Gly His Leu Thr Glu Thr Ala Gin Arg Leu 
20 25 30 

Gly He Pro Gin Pro Thr Leu Ser Arg Arg He Ser Arg Val Glu Lys 
35 40 45 

His Ala Gly Thr Pro Leu Phe Asp Arg Ala Gly Arg Lys Leu Val Leu 



Asn Gin Arg Gly His Ala Phe Leu Asn His Ala Ser Ala He Val Ala 
65 70 75 80 

Glu Phe Asn Ser Ala Ala Thr Glu He Lys Arg Leu Met Asp Pro Glu 
85 90 95 

Lys Gly Thr He Arg Leu Asp Phe Met His Ser Leu Gly Thr Trp Met 
100 105 110 

Val Pro Glu Leu He Arg Thr Phe Arg Ala Glu His Pro Asn Val Glu 
115 120 125 

Phe Gin Leu His Gin Ala Ala Ala Met Leu Leu Val Asp Arg Val Leu 
130 135 140 

Ala Asp Glu Thr Asp Leu Ala Leu Val Gly Pro Lys Pro Ala Glu Val 
145 150 155 160 

Gly Thr Ser Leu Gly Trp Ala Pro Leu Leu Arg Gin Arg Leu Ala Leu 
165 170 175 

Ala Val Pro Ala Asp His Arg Leu Ala Ser Phe Ser Gly Gin Gly Glu 
180 185 190 

Leu Pro Leu He Thr Ala Ala Glu Glu Pro Phe Val Ala Met Arg Ala 
195 200 205 

Gly Phe Gly Thr Arg Leu Leu Met Asp Ala Leu Ala Glu Glu Ala Gly 
210 215 220 

Phe Val Pro Asn Val Val Phe Glu Ser Met Glu Leu Thr Thr Val Ala 
225 230 235 240 

Gly Leu Val Ser Ala Gly Leu Gly Val Gly Val Val Pro Met Asp 
245 250 255 



<210> 443 
<211> 615 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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307 



<222> (101) . . (592) 
<223> RXA02413 

<400> 443 

acccggcagc gttgaaagcg aagaagcaac agaagaaatt agaaaagcaa caacgccaaa 60 

gaggcttata gttttcacct agcgactaca cttaattgac atg aca agt gag aat 115 

Met Thr Ser Glu Asn 
1 5 

tec gaa tec cag gac att tgg eta acc gat gag caa caa gat gtg tgg 163 

Ser Glu Ser Gin Asp lie Trp Leu Thr Asp Glu Gin Gin Asp Val Trp 



etc gat gtg tgg aca atg cga ate ggc ctg cct get cgc ttg gat get 211 

Leu Asp Val Trp Thr Met Arg lie Gly Leu Pro Ala Arg Leu Asp Ala 
25 30 35 

caa ctg aaa gaa get gcg ggt gtc age cac ttt gag tac ttc acc atg 259 

Gin Leu Lys Glu Ala Ala Gly Val Ser His Phe Glu Tyr Phe Thr Met 
40 . 45 50 

gcg cag att tct atg gee ccg gaa cat egg gtg cgc atg agt gag ctt 

Ala Gin He Ser Met Ala Pro Glu His Arg Val Arg Met Ser Glu Leu 
55 60 65 

get gag ctg tec gat atg acg eta teg cat eta tct aga gtg gtt act 355 

Ala Glu Leu Ser Asp Met Thr Leu Ser His Leu Ser Arg Val Val Thr 
70 75 80 85 

cgc eta gaa aag get ggc tgg gtg aag cgt gtt ccc gat cct gat gat 403 

Arg Leu Glu Lys Ala Gly Trp Val Lys Arg Val Pro Asp Pro Asp Asp 
90 95 100 

ggt cgc gec acc gtt get gtg etc acg gac tct ggg tgg gag aaa gtt 451 

Gly Arg Ala Thr Val Ala Val Leu Thr Asp Ser Gly Trp Glu Lys Val 

105 110 115 

aaa gca aca gee cct ggt cat gtg aag gaa gtg cgt cgt ttg gtg ttt 499 

Lys Ala Thr Ala Pro Gly His Val Lys Glu Val Arg Arg Leu Val Phe 
120 125 130 

gac gat etc act cca gaa gaa etc aag gta atg ggc acc gca atg aag 547 

Asp Asp Leu Thr Pro Glu Glu Leu Lys Val Met Gly Thr Ala Met Lys 
135 140 145 

aag att gtg aac cga etc gat atg tec aac agg ctg ccc egg gtg 592 

Lys He Val Asn Arg Leu Asp Met Ser Asn Arg Leu Pro Arg Val 
150 155 160 

tagttagaag ttttaagaaa tgt 615 



<210> 444 
<211> 164 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 444 

Met Thr Ser Glu Asn Ser Glu Ser Gin Asp He Trp Leu Thr Asp Glu 
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Gln Gin Asp Val Trp Leu Asp Val Trp Thr Met Arg lie Gly Leu Pro 



Ala Arg Leu Asp Ala Gin Leu Lys Glu Ala Ala Gly Val Ser His Phe 
35 40 45 

Glu Tyr Phe Thr Met Ala Gin lie Ser Met Ala Pro Glu His Arg Val 
50 55 60 

Arg Met Ser Glu Leu Ala Glu Leu Ser Asp Met Thr Leu Ser His Leu 
65 70 75 80 

Ser Arg Val Val Thr Arg Leu Glu Lys Ala Gly Trp Val Lys Arg Val 
85 90 95 

Pro Asp Pro Asp Asp Gly Arg Ala Thr Val Ala Val Leu Thr Asp Ser 
100 105 110 

Gly Trp Glu Lys Val Lys Ala Thr Ala Pro Gly His Val Lys Glu Val 
115 120 125 

Arg Arg Leu Val Phe Asp Asp Leu Thr Pro Glu Glu Leu Lys Val Met 
130 135 140 

Gly Thr Ala Met Lys Lys lie Val Asn Arg Leu Asp Met Ser Asn Arg 
145 150 155 160 

Leu Pro Arg Val 



<210> 445 
<211> 1022 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (999) 

<223> RXN01404 

<400> 445 

cag aag atg age aca tec cgc ccc ; 
Gin Lys Met Ser Thr Ser Arg Pro r 
1 5 

gca ggc gtc tec aaa tec ttg gtt ^ 
Ala Gly Val Ser Lys Ser Leu Val : 
20 



aca att tat gac gtc gec aaa gec 48 
Thr lie Tyr Asp Val Ala Lys Ala 
10 15 

tct etc gtg ctt cgc ggc tec ccc 96 
Ser Leu Val Leu Arg Gly Ser Pro 
25 30 



aac gtg age aaa gaa tec gaa gec gcg gtc aag acc gcg ata aaa aag 144 

Asn Val Ser Lys Glu Ser Glu Ala Ala Val Lys Thr Ala lie Lys Lys 
35 40 45 

etc aac tac cag cca aat cgc gee gca tea gac ctt gcg gee aag cgc 192 

Leu Asn Tyr Gin Pro Asn Arg Ala Ala Ser Asp Leu Ala Ala Lys Arg 
50 55 60 

acg cag etc att gca gtg ctt ate gac gac tac tec aac ccg tgg ttc 240 

Thr Gin Leu lie Ala Val Leu lie Asp Asp Tyr Ser Asn Pro Trp Phe 
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atc gac ctg att caa age etc age gat gtg etc ace ccc aag ggg tac 
lie Asp Leu lie Gin Ser Leu Ser Asp Val Leu Thr Pro Lys Gly Tyr 



cga ctg tec gtc att gac tea tta ace tct caa gee ggc acc gat ccc 
Arg Leu Ser Val He Asp Ser Leu Thr Ser Gin Ala Gly Thr Asp Pro 
100 105 110 

att acc agt gca eta tea atg cgc ccc gat gga ate ate ate gee caa 
He Thr Ser Ala Leu Ser Met Arg Pro Asp Gly He He He Ala Gin 
115 120 125 

gac ate ccc gat ttc act gtc ccc gat tec eta ccc cca ttt gtc ate 
Asp He Pro Asp Phe Thr Val Pro Asp Ser Leu Pro Pro Phe Val lie 
130 135 140 

gca ggc acc aga ate acc caa gec age acc cat gat tea gtg gec aac 
Ala Gly Thr Arg He Thr Gin Ala Ser Thr His Asp Ser Val Ala Asn 
145 150 155 160 

gat gac ttc egg ggc gca gaa ata gec aca aaa cac etc ate gat ctt 
Asp Asp Phe Arg Gly Ala Glu He Ala Thr Lys His Leu He Asp Leu 
165 170 175 

gga cac acc cac ate gee cac eta cgc gtg gga age ggc get ggc tta 
Gly His Thr His He Ala His Leu Arg Val Gly Ser Gly Ala Gly Leu 
180 185 190 

cga cgc ttc gaa age ttt gag gca acc atg cgt gca cat ggc ctg gag 
Arg Arg Phe Glu Ser Phe Glu Ala Thr Met Arg Ala His Gly Leu Glu 
195 200 205 

ccg ctt tec aac gat tac etc ggc ccc gee gtt gag cac gec ggg tac 
Pro Leu Ser Asn Asp Tyr Leu Gly Pro Ala Val Glu His Ala Gly Tyr 
210 215 220 

acc gaa acc etc gca eta etc aaa gag cac ccg gag gtc acc gee att 
Thr Glu Thr Leu Ala Leu Leu Lys Glu His Pro Glu Val Thr Ala He 
225 230 235 240 

ttc tec tea aac gac ate acc gee ate gga gca etc ggt gec gec cgt 
Phe Ser Ser Asn Asp He Thr Ala He Gly Ala Leu Gly Ala Ala Arg 
245 250 255 

gaa eta ggt tta cgc gta cct gaa gat eta tea ata ate gga tat gac 
Glu Leu Gly Leu Arg Val Pro Glu Asp Leu Ser He He Gly Tyr Asp 
260 265 270 

aac act ccc etc gec caa acc cga ctg ate aac etc acc acc ate gac 
Asn Thr Pro Leu Ala Gin Thr Arg Leu He Asn Leu Thr Thr He Asp 
275 280 285 

gac aac age ate ggc gtc ggc tac aac gee get etc ttg ttg ctg age 
Asp Asn Ser He Gly Val Gly Tyr Asn Ala Ala Leu Leu Leu Leu Ser 
290 295 300 

atg ctt gat ccc gag gca ccc cac ccg gag ate atg cat acg ttg cag 
Met Leu Asp Pro Glu Ala Pro His Pro Glu He Met His Thr Leu Gin 
305 310 315 320 
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ccc teg ctg att gaa egg ggc acg tgc gcg cca cgt gga tagctacccc 
Pro Ser Leu He Glu Arg Gly Thr Cys Ala Pro Arg Gly 
325 330 

aaatacttgg act 



<210> 446 
<211> 333 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 446 

Gin Lys Met Ser Thr Ser Arg Pro Thr He Tyr Asp Val Ala Lys Ala 
15 10 15 

Ala Gly Val Ser Lys Ser Leu Val Ser Leu Val Leu Arg Gly Ser Pro 
20 25 30 

Asn Val Ser Lys Glu Ser Glu Ala Ala Val Lys Thr Ala He Lys Lys 
35 40 45 

Leu Asn Tyr Gin Pro Asn Arg Ala Ala Ser Asp Leu Ala Ala Lys Arg 
50 55 60 

Thr Gin Leu He Ala Val Leu He Asp Asp Tyr Ser Asn Pro Trp Phe 



He Asp Leu He Gin Ser Leu Ser Asp Val Leu Thr Pro Lys Gly Tyr 
85 90 95 

Arg Leu Ser Val He Asp Ser Leu Thr Ser Gin Ala Gly Thr Asp Pro 
100 105 110 

He Thr Ser Ala Leu Ser Met Arg Pro Asp Gly lie He He Ala Gin 
115 120 125 

Asp He Pro Asp Phe Thr Val Pro Asp Ser Leu Pro Pro Phe Val He 
130 135 140 

Ala Gly Thr Arg He Thr Gin Ala Ser Thr His Asp Ser Val Ala Asn 
145 150 155 160 

Asp Asp Phe Arg Gly Ala Glu He Ala Thr Lys His Leu He Asp Leu 
165 170 175 

Gly His Thr His He Ala His Leu Arg Val Gly Ser Gly Ala Gly Leu 
180 185 190 

Arg Arg Phe Glu Ser Phe Glu Ala Thr Met Arg Ala His Gly Leu Glu 
195 200 205 

Pro Leu Ser Asn Asp Tyr Leu Gly Pro Ala Val Glu His Ala Gly Tyr 
210 215 220 

Thr Glu Thr Leu Ala Leu Leu Lys Glu His Pro Glu Val Thr Ala He 
225 230 235 240 

Phe Ser Ser Asn Asp He Thr Ala He Gly Ala Leu Gly Ala Ala Arg 
245 250 255 
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Glu Leu Gly Leu Arg Val Pro Glu Asp Leu Ser lie lie Gly Tyr Asp 
260 265 270 

Asn Thr Pro Leu Ala Gin Thr Arg Leu lie Asn Leu Thr Thr lie Asp 
275 280 285 

Asp Asn Ser lie Gly Val Gly Tyr Asn Ala Ala Leu Leu Leu Leu Ser 
290 295 300 

Met Leu Asp Pro Glu Ala Pro His Pro Glu He Met His Thr Leu Gin 
305 310 315 320 

Pro Ser Leu He Glu Arg Gly Thr Cys Ala Pro Arg Gly 
325 330 



<210> 447 
<211> 523 
<212> DNA 
<213> Corynebact 



<220> 
<221> CDS 

<222> (101) . . (523) 
<223> RXN02827 



<400> 447 

cggtttactt ttatttatcg aatgaatcat gtacatagaa taataagcat taaagggggg 60 

gcgggtagga agaagcagcc gtgtcgcata tgcttacttt atg tat gag cag cag 115 

Met Tyr Glu Gin Gin 



aag ate ctt aac gaa gtc agt gaa aaa cgt ctt cag gca ate aaa gat 
Lys He Leu Asn Glu Val Ser Glu Lys Arg Leu Gin Ala He Lys Asp 



ttt aca gaa ctg gga tct gga ttc aag att gcg atg egg gat ctt tec 
Phe Thr Glu Leu Gly Ser Gly Phe Lys He Ala Met Arg Asp Leu Ser 



att cgc ggt gca ggt aat etc tta ggt get cag cag cat gga ttt att 
He Arg Gly Ala Gly Asn Leu Leu Gly Ala Gin Gin His Gly Phe He 



gat gca gtc ggt ttc gat atg tat tct caa atg eta age gaa get gtt 
Asp Ala Val Gly Phe Asp Met Tyr Ser Gin Met Leu Ser Glu Ala Val 



tnt cgt aaa caa gga aag aat agt caa gtg gag aag ncc net gtt gag 
Xaa Arg Lys Gin Gly Lys Asn Ser Gin Val Glu Lys Xaa Xaa Val Glu 
70 75 80 85 

ate gac enc ggt gtc gat gcg tat eta cct gaa aca tac gtg gca gat 
He Asp Xaa Gly Val Asp Ala Tyr Leu Pro Glu Thr Tyr Val Ala Asp 
90 95 100 



can egg cag aaa ate gag ate tat aaa cga att cgt gaa ctt gat teg 
Xaa Arg Gin Lys He Glu He Tyr Lys Arg He Arg Glu Leu Asp Ser 
105 110 115 



451 
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caa gaa atg eta gat gaa eta gaa gat gat ctg etc gac cgt ttt gga 499 
Gin Glu Met Leu Asp Glu Leu Glu Asp Asp Leu Leu Asp Arg Phe Gly 
120 125 130 

gaa can cca gaa gaa gta gca cat 523 
Glu Xaa Pro Glu Glu Val Ala His 
135 140 



Leu Asn Glu Val Ser Glu Lys Arg Leu 
10 15 



<210> 448 
<211> 141 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 448 

Met Tyr Glu Gin Gin Lys lie 

1 5 

Gin Ala He Lys Asp Phe Thr Glu 

20 

Met Arg Asp Leu Ser He Arg Gly 

35 40 

Gin His Gly Phe He Asp Ala Val 
50 55 

Leu Ser Glu Ala Val Xaa Arg Lys 
65 70 

Lys Xaa Xaa Val Glu He Asp Xaa 
85 

Thr Tyr Val Ala Asp Xaa Arg Gin 
100 

Arg Glu Leu Asp Ser Gin Glu Met 
115 120 

Leu Asp Arg Phe Gly Glu Xaa Pro 
130 135 



Leu Gly Ser Gly Phe Lys He Ala 
25 30 

Ala Gly Asn Leu Leu Gly Ala Gin 
45 



Gly Phe Asp Met Tyr Ser Gin Met 
60 

Gin Gly Lys Asn Ser Gin Val Glu 

75 80 

Gly Val Asp Ala Tyr Leu Pro Glu 
90 95 

Lys He Glu He Tyr Lys Arg He 
105 110 

Leu Asp Glu Leu Glu Asp Asp Leu 
125 



Glu Glu Val Ala His 
140 



<210> 449 
<211> 564 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (541) 

<223> RXN02732 

<400> 449 

ageccttaaa ctctcattct tttgttagac ttgttcacta attacagaca tccaggggct 60 

tagattttta acccctgtca taagtttttg ggaaggtcac atg age gag aat tac 11! 

Met Ser Glu Asn Tyr 
1 5 
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age aag att gtc gtt ggc act gat gga tct aag teg tec ctt eta gca 163 
Ser Lys lie Val Val Gly Thr Asp Gly Ser Lys Ser Ser Leu Leu Ala 



gtt gaa cga get gec cga ate gee gca get ttc gac gee act ttg ate 
Val Glu Arg Ala Ala Arg He Ala Ala Ala Phe Asp Ala Thr Leu He 



ate gga tgt gca tac tac gaa age aag gaa gac get tea gag act ttg 259 
He Gly Cys Ala Tyr Tyr Glu Ser Lys Glu Asp Ala Ser Glu Thr Leu 



cgc cag gat tct gta aca ate etc ggc gat gat cct get cgt gaa aac 307 
Arg Gin Asp Ser Val Thr lie Leu Gly Asp Asp Pro Ala Arg Glu Asn 



ctg gac aag gca gca gat gca gca cgc get gtc ggc gca ace tec ate 355 
Leu Asp Lys Ala Ala Asp Ala Ala Arg Ala Val Gly Ala Thr Ser He 



gag act gag gtt cgt act ggc act cca gtt gag get ttg atg gca ate 403 

Glu Thr Glu Val Arg Thr Gly Thr Pro Val Glu Ala Leu Met Ala He 
90 95 100 

gtt aat gat cac caa get gac ctt ctt gtg gtt ggt aac cgt gga ate 451 

Val Asn Asp His Gin Ala Asp Leu Leu Val Val Gly Asn Arg Gly He 
105 110 115 

aac tat ttg acc ggc cgt ttg ttg ggt tea gtt cca get gat gtt gca 499 

Asn Tyr Leu Thr Gly Arg Leu Leu Gly Ser Val Pro Ala Asp Val Ala 

120 125 130 

cgc caa tea gac tgc gat gtc atg att gtt cac acc gtg age 541 

Arg Gin Ser Asp Cys Asp Val Met He Val His Thr Val Ser 

135 140 145 

taaaaaaacc aaaccaaaac egg 564 



<210> 450 
<211> 147 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 450 

Met Ser Glu Asn Tyr Ser Lys He Val Val Gly Thr Asp Gly Ser Lys 
15 10 15 

Ser Ser Leu Leu Ala Val Glu Arg Ala Ala Arg He Ala Ala Ala Phe 
20 25 30 

Asp Ala Thr Leu He lie Gly Cys Ala Tyr Tyr Glu Ser Lys Glu Asp 
35 40 45 

Ala Ser Glu Thr Leu Arg Gin Asp Ser Val Thr He Leu Gly Asp Asp 
50 55 60 

Pro Ala Arg Glu Asn Leu Asp Lys Ala Ala Asp Ala Ala Arg Ala Val 
65 70 75 80 

Gly Ala Thr Ser He Glu Thr Glu Val Arg Thr Gly Thr Pro Val Glu 
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85 

Ala Leu Met Ala lie Val Asn Asp 
100 

Gly Asn Arg Gly lie Asn Tyr Leu 
115 120 

Pro Ala Asp Val Ala Arg Gin Ser 
130 135 

Thr Val Ser 
145 



90 95 

His Gin Ala Asp Leu Leu Val Val 

105 110 

Thr Gly Arg Leu Leu Gly Ser Val 
125 

Asp Cys Asp Val Met He Val His 
140 



<210> 451 
<211> 1272 
<212> DNA 
<213> Corynebact 

<220> 
<221> CDS 

<222> (101) . . (1249) 
<223> RXN01671 

<400> 451 

tctaaaaaca catttttaag ccctcccggc gcagctgaaa actcagtcgc cgggagggct 60 

tttttgtacc cgaatttgta cccgaattta aggaatcgct atg aat cat gtt gtt 115 

Met Asn His Val Val 



aat ttt get tea cat ttg gaa gac gca gec ctg aag caa gec gaa get 
Asn Phe Ala Ser His Leu Glu Asp Ala Ala Leu Lys Gin Ala Glu Ala 



act gec ace atg ccg ttt att tac ccg cat gtg gcg ttg atg cct gat 
Thr Ala Thr Met Pro Phe He Tyr Pro His Val Ala Leu Met Pro Asp 



get cac ttt ggg ctg ggt teg teg gtg gga acg gtg ttc ggc ace aag 
Ala His Phe Gly Leu Gly Ser Ser Val Gly Thr Val Phe Gly Thr Lys 



ggt gcg ate att ccg gcg get gtg ggt gtg gat ata ggt tgc gga atg 

Gly Ala He He Pro Ala Ala Val Gly Val Asp He Gly Cys Gly Met 

55 60 65 

ata gga gtg tgt acc aat tac acg gec tct gac ctg gag gga cgt gat 

He Gly Val Cys Thr Asn Tyr Thr Ala Ser Asp Leu Glu Gly Arg Asp 



ttg gtg acg ctt egg gat tac ate gag egg gtg att ccg ttg tct cct 

Leu Val Thr Leu Arg Asp Tyr He Glu Arg Val He Pro Leu Ser Pro 

90 95 100 

gga aat tac aat tec acc acc ttg aag gaa acc gcg aag gtg aag gtc 

Gly Asn Tyr Asn Ser Thr Thr Leu Lys Glu Thr Ala Lys Val Lys Val 

105 110 115 



gcg gag ttg gag gaa etc gcg gag cgc gat ggt gta gat ttg teg cac 



499 
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Ala Glu Leu Glu Glu Leu Ala Glu Arg Asp Gly Val Asp Leu Ser His 

120 125 130 

tct ccg acg tgg aag cgc cag ttg ggt teg ctt ggt gga ggt aat cac 547 

Ser Pro Thr Trp Lys Arg Gin Leu Gly Ser Leu Gly Gly Gly Asn His 

135 140 145 

ttc att gag ttg tgt ctt gat gag ttg gat egg gtg tgg atg ttt ttg 595 

Phe lie Glu Leu Cys Leu Asp Glu Leu Asp Arg Val Trp Met Phe Leu 



cac tct ggt tec cgc ggt gtg ggt aac aag att gec cag aag cac ate 643 

His Ser Gly Ser Arg Gly Val Gly Asn Lys He Ala Gin Lys His He 
170 175 180 

aag ate gcg cag gec gag tgt aag aat gag gag ctt ccc gat aag gat 691 

Lys He Ala Gin Ala Glu Cys Lys Asn Glu Glu Leu Pro Asp Lys Asp 

185 190 195 

ctt gcg tac ttg ace gag ggg act gag gag ttt gag tct tac ate aag 739 

Leu Ala Tyr Leu Thr Glu Gly Thr Glu Glu Phe Glu Ser Tyr He Lys 

200 205 210 

gaa ctg aat tgg gcg cag cgt ttt gcg ttc etc aac agg gaa gaa atg 787 

Glu Leu Asn Trp Ala Gin Arg Phe Ala Phe Leu Asn Arg Glu Glu Met 
215 220 225 

atg gac aga ttc gca egg gag ctg ggt ttt ttc gtc gac aag cag ctt 835 

Met Asp Arg Phe Ala Arg Glu Leu Gly Phe Phe Val Asp Lys Gin Leu 

230 235 240 245 

gaa gag gtc gag cgc ate aac tgc cac cat aac tac acg gtc cag gag 883 

Glu Glu Val Glu Arg He Asn Cys His His Asn Tyr Thr Val Gin Glu 
250 255 260 

gag cac tac ggc gag acc att tgg etc acc cgt aag ggt gec gtg ttg 931 

Glu His Tyr Gly Glu Thr He Trp Leu Thr Arg Lys Gly Ala Val Leu 

265 270 275 

gcg gac gaa ggc acg ccg gcg ttg att ccg ggg teg atg ggc acc gcg 979 

Ala Asp Glu Gly Thr Pro Ala Leu He Pro Gly Ser Met Gly Thr Ala 

280 285 290 

teg tac gtg ggc agt ggc aag ggc aac gec gag gca ctg egg teg gcg 1027 

Ser Tyr Val Gly Ser Gly Lys Gly Asn Ala Glu Ala Leu Arg Ser Ala 
295 300 305 

ccg cat ggg gcg ggc egg agg atg teg cgc aac cag get aaa aag cgc 1075 

Pro His Gly Ala Gly Arg Arg Met Ser Arg Asn Gin Ala Lys Lys Arg 

310 315 320 325 

ttc teg acg gec gac ctg gat tct egg atg gcg ggc ate gtc tac egg 1123 

Phe Ser Thr Ala Asp Leu Asp Ser Arg Met Ala Gly He Val Tyr Arg 
330 335 340 

ccc ggc aag gag tgg ate gat gaa att ccc gac get tac aaa gac ate 1171 

Pro Gly Lys Glu Trp He Asp Glu He Pro Asp Ala Tyr Lys Asp He 

345 350 355 



gat cag gtg atg gec gat get gee gat ttg gtg aca att cgc cat aaa 
Asp Gin Val Met Ala Asp Ala Ala Asp Leu Val Thr He Arg His Lys 



1219 
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360 



365 



370 



ttg cgc cag ate gtc aac gtg aaa ggc acc taaagegcat tacggtaaag 
Leu Arg Gin He Val Asn Val Lys Gly Thr 
375 380 



1269 



tgc 



1272 



<210> 452 
<211> 383 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 452 

Met Asn His Val Val Asn Phe Ala Ser His Leu Glu Asp Ala Ala Leu 
15 10 15 

Lys Gin Ala Glu Ala Thr Ala Thr Met Pro Phe He Tyr Pro His Val 
20 25 30 

Ala Leu Met Pro Asp Ala His Phe Gly Leu Gly Ser Ser Val Gly Thr 
35 40 45 

Val Phe Gly Thr Lys Gly Ala He He Pro Ala Ala Val Gly Val Asp 
50 55 60 

He Gly Cys Gly Met He Gly Val Cys Thr Asn Tyr Thr Ala Ser Asp 
65 70 75 80 

Leu Glu Gly Arg Asp Leu Val Thr Leu Arg Asp Tyr He Glu Arg Val 
85 90 95 

He Pro Leu Ser Pro Gly Asn Tyr Asn Ser Thr Thr Leu Lys Glu Thr 
100 105 110 

Ala Lys Val Lys Val Ala Glu Leu Glu Glu Leu Ala Glu Arg Asp Gly 
115 120 125 

Val Asp Leu Ser His Ser Pro Thr Trp Lys Arg Gin Leu Gly Ser Leu 
130 135 140 

Gly Gly Gly Asn His Phe He Glu Leu Cys Leu Asp Glu Leu Asp Arg 
145 150 155 160 

Val Trp Met Phe Leu His Ser Gly Ser Arg Gly Val Gly Asn Lys He 
165 170 175 

Ala Gin Lys His He Lys He Ala Gin Ala Glu Cys Lys Asn Glu Glu 
180 185 190 

Leu Pro Asp Lys Asp Leu Ala Tyr Leu Thr Glu Gly Thr Glu Glu Phe 
195 200 205 

Glu Ser Tyr He Lys Glu Leu Asn Trp Ala Gin Arg Phe Ala Phe Leu 
210 215 220 

Asn Arg Glu Glu Met Met Asp Arg Phe Ala Arg Glu Leu Gly Phe Phe 
225 230 235 240 

Val Asp Lys Gin Leu Glu Glu Val Glu Arg He Asn Cys His His Asn 
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Tyr Thr Val Gin Glu Glu His Tyr Gly Glu Thr lie Trp Leu Thr Arg 
260 265 270 

Lys Gly Ala Val Leu Ala Asp Glu Gly Thr Pro Ala Leu lie Pro Gly 
275 280 285 

Ser Met Gly Thr Ala Ser Tyr Val Gly Ser Gly Lys Gly Asn Ala Glu 
290 295 300 

Ala Leu Arg Ser Ala Pro His Gly Ala Gly Arg Arg Met Ser Arg Asn 

305 310 315 320 

Gin Ala Lys Lys Arg Phe Ser Thr Ala Asp Leu Asp Ser Arg Met Ala 
325 330 335 

Gly lie Val Tyr Arg Pro Gly Lys Glu Trp lie Asp Glu lie Pro Asp 
340 345 350 

Ala Tyr Lys Asp He Asp Gin Val Met Ala Asp Ala Ala Asp Leu Val 
355 360 365 

Thr He Arg His Lys Leu Arg Gin He Val Asn Val Lys Gly Thr 
370 375 380 



<210> 453 
<211> 1137 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1114) 
<223> RXS00671 

<400> 453 

gccccgggtg cacaggaatc tttcgatttt ccaaacatcc ttcatggttt tagaaacctt 60 

taccgacgtc aaatagcggt cgtcactcaa ggagagttca atg etc att tea cag 115 

Met Leu lie Ser Gin 



cgc cca acc ate acc gag gaa ttt gtt aat aac gca cgt tec egg ttt 163 

Arg Pro Thr He Thr Glu Glu Phe Val Asn Asn Ala Arg Ser Arg Phe 

10 15 20 

gtc ate gag cca ctg gag cca ggt ttt ggc tac acc etc ggt aac tec 211 

Val He Glu Pro Leu Glu Pro Gly Phe Gly Tyr Thr Leu Gly Asn Ser 

25 30 35 

ctg cgc cgt acc ctg ctg tec tec att cct gga gca gca gta acc age 259 

Leu Arg Arg Thr Leu Leu Ser Ser He Pro Gly Ala Ala Val Thr Ser 

40 45 50 

gtc aag att gac ggt gta etc cac gag ttc acc acc ate age ggt gtt 307 

Val Lys He Asp Gly Val Leu His Glu Phe Thr Thr He Ser Gly Val 



aag gaa gat gtc tct gac ate ate ttg aac ate aag gga ttg gtt ttg 



355 
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Lys Glu Asp Val Ser Asp lie He Leu Asn He Lys Gly Leu Val Leu 
70 75 80 85 

tct tct gat tec gat gag cca gtt gtt atg cag ctg gtc aag gaa ggc 403 
Ser Ser Asp Ser Asp Glu Pro Val Val Met Gin Leu Val Lys Glu Gly 
90 95 100 

cca gga gtt gta act gca ggt gac att cag cca cca gca ggc gtg gag 451 
Pro Gly Val Val Thr Ala Gly Asp He Gin Pro Pro Ala Gly Val Glu 
105 110 115 

ate cac aac ccg gat ctg cac att gca acc ctg aac gag acc gec aag 499 
He His Asn Pro Asp Leu His He Ala Thr Leu Asn Glu Thr Ala Lys 
120 125 130 

att gag ate gag etc ate gtc gag cgt gga cgt ggc tac gtt ccc gca 547 
He Glu He Glu Leu He Val Glu Arg Gly Arg Gly Tyr Val Pro Ala 
135 140 145 

act gtt act gca acc ggt gga gag ate ggc cgc att ccg gtc gat cag 595 
Thr Val Thr Ala Thr Gly Gly Glu He Gly Arg He Pro Val Asp Gin 
150 155 160 165 

ate tac tec cca gta ctg aag gtc age tac aag gtt gaa get act cgt 643 
He Tyr Ser Pro Val Leu Lys Val Ser Tyr Lys Val Glu Ala Thr Arg 
170 175 180 

gtt gag cag cgc acc gac ttt gac aag ctg gtc ate gac gtt gag acc 691 
Val Glu Gin Arg Thr Asp Phe Asp Lys Leu Val He Asp Val Glu Thr 
185 190 195 

aag aac tct att acc gca cgt gac gee ctg gcg teg gca ggt aag acc 739 
Lys Asn Ser He Thr Ala Arg Asp Ala Leu Ala Ser Ala Gly Lys Thr 
200 205 210 

ctg gtt gag ctg ttc ggc etc gca cgc gag ctg aac ate gca gec gag 787 
Leu Val Glu Leu Phe Gly Leu Ala Arg Glu Leu Asn lie Ala Ala Glu 
215 220 225 

ggc ate gag ate gga cca tct cct cag gag acc gag tac ate get gec 835 
Gly He Glu He Gly Pro Ser Pro Gin Glu Thr Glu Tyr He Ala Ala 
230 235 240 245 

tac age atg cca ate gag gat ctg gac ttc tct gtc cgt tec tac aac 883 
Tyr Ser Met Pro He Glu Asp Leu Asp Phe Ser Val Arg Ser Tyr Asn 
250 255 260 

tgc etc aag cgc gaa gac ate cac acc gtg ggt gaa etc gca gag cgc 931 
Cys Leu Lys Arg Glu Asp He His Thr Val Gly Glu Leu Ala Glu Arg 
265 270 275 

get gag tec gat ttg ctg gat ate cgc aac ttc gga cag aag teg ate 979 
Ala Glu Ser Asp Leu Leu Asp He Arg Asn Phe Gly Gin Lys Ser He 
280 285 290 

aac gag gta aag ate aag ctt get ggc ctg ggt ctg acc ctg aag gat 1027 
Asn Glu Val Lys He Lys Leu Ala Gly Leu Gly Leu Thr Leu Lys Asp 
295 300 305 

get cct gaa gac ttc gat cct tea act ctt gaa ggt tat gac gec gaa 1075 
Ala Pro Glu Asp Phe Asp Pro Ser Thr Leu Glu Gly Tyr Asp Ala Glu 
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310 



315 



320 



325 



act ggt ggc tac ate gat gtc gag gcg gaa gat tec gag taagtegcat 
Thr Gly Gly Tyr He Asp Val Glu Ala Glu Asp Ser Glu 
330 335 



1124 



ggtccaattc atg 



1137 



<210> 454 
<211> 338 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 454 

Met Leu He Ser Gin Arg Pro Thr He Thr Glu Glu Phe Val Asn Asn 
15 10 15 

Ala Arg Ser Arg Phe Val He Glu Pro Leu Glu Pro Gly Phe Gly Tyr 
20 25 30 

Thr Leu Gly Asn Ser Leu Arg Arg Thr Leu Leu Ser Ser He Pro Gly 
35 40 45 

Ala Ala Val Thr Ser Val Lys He Asp Gly Val Leu His Glu Phe Thr 
50 55 60 

Thr He Ser Gly Val Lys Glu Asp Val Ser Asp He He Leu Asn He 
65 7 0 7.5 8 0 

Lys Gly Leu Val Leu Ser Ser Asp Ser Asp Glu Pro Val Val Met Gin 
85 90 95 

Leu Val Lys Glu Gly Pro Gly Val Val Thr Ala Gly Asp He Gin Pro 
100 105 110 

Pro Ala Gly Val Glu He His Asn Pro Asp Leu His He Ala Thr Leu 
115 120 125 

Asn Glu Thr Ala Lys lie Glu He Glu Leu He Val Glu Arg Gly Arg 
130 135 140 

Gly Tyr Val Pro Ala Thr Val Thr Ala Thr Gly Gly Glu lie Gly Arg 
145 150 155 160 

lie Pro Val Asp Gin He Tyr Ser Pro Val Leu Lys Val Ser Tyr Lys 
165 170 175 

Val Glu Ala Thr Arg Val Glu Gin Arg Thr Asp Phe Asp Lys Leu Val 
180 185 190 

He Asp Val Glu Thr Lys Asn Ser He Thr Ala Arg Asp Ala Leu Ala 
195 200 205 

Ser Ala Gly Lys Thr Leu Val Glu Leu Phe Gly Leu Ala Arg Glu Leu 
210 215 220 

Asn He Ala Ala Glu Gly He Glu He Gly Pro Ser Pro Gin Glu Thr 
225 230 235 240 

Glu Tyr He Ala Ala Tyr Ser Met Pro He Glu Asp Leu Asp Phe Ser 
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245 

Val Arg Ser Tyr Asn Cys Leu Lys 
260 

Glu Leu Ala Glu Arg Ala Glu Ser 
275 280 

Gly Gin Lys Ser lie Asn Glu Val 
290 295 

Leu Thr Leu Lys Asp Ala Pro Glu 
305 310 

Gly Tyr Asp Ala Glu Thr Gly Gly 
325 

Ser Glu 



250 255 

Arg Glu Asp lie His Thr Val Gly 
265 270 

Asp Leu Leu Asp lie Arg Asn Phe 
285 

Lys lie Lys Leu Ala Gly Leu Gly 
300 

Asp Phe Asp Pro Ser Thr Leu Glu 

315 320 

Tyr lie Asp Val Glu Ala Glu Asp 
330 335 



<210> 455 
<211> 1077 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1054) 
<223> RXS02760 

<400> 455 

tagcatggga cgaaagctgt tagatagcat gttgcatccc tgcgttggct gattatcgct 60 

gggttttagg gtcgatagat aggttgggag aacacgcatt atg age gat gag aac 115 

Met Ser Asp Glu Asn 
1 5 

att aac gag ttt gag cag gac gag gat ctg aac ttc ggc gcg age ttt 163 
lie Asn Glu Phe Glu Gin Asp Glu Asp Leu Asn Phe Gly Ala Ser Phe 
10 15 20 



agt gat gaa ttc gca gat gac gat ttc gat gca gaa gca gac gta gaa 211 
Ser Asp Glu Phe Ala Asp Asp Asp Phe Asp Ala Glu Ala Asp Val Glu 



gca gat get get gca gag gec tct gec ctg gaa get gag cag gat ctg 
Ala Asp Ala Ala Ala Glu Ala Ser Ala Leu Glu Ala Glu Gin Asp Leu 



gaa gaa gag acc eta gat get cca gaa gaa gec gca gaa gaa get cct 
Glu Glu Glu Thr Leu Asp Ala Pro Glu Glu Ala Ala Glu Glu Ala Pro 



get get gca gag tec gaa get cca gta gaa gag gac gaa gag get gac 
Ala Ala Ala Glu Ser Glu Ala Pro Val Glu Glu Asp Glu Glu Ala Asp 



age ctt get cag gcg get get gca ctt ggt gac acc gat gag cag gac 
Ser Leu Ala Gin Ala Ala Ala Ala Leu Gly Asp Thr Asp Glu Gin Asp 
90 95 100 
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gcg gat gca gag tac aag get cgt ctg cgt aag ttc act cgt gag ctg 451 

Ala Asp Ala Glu Tyr Lys Ala Arg Leu Arg Lys Phe Thr Arg Glu Leu 
105 110 115 

aag aag cag cct ggt gtt tgg tac ate att cag tgc tac tec ggc tac 499 

Lys Lys Gin Pro Gly Val Trp Tyr He He Gin Cys Tyr Ser Gly Tyr 

120 125 130 

gag aac aag gtg aag gcg aac ctt gac atg cgt get cag acc ctt gag 547 

Glu Asn Lys Val Lys Ala Asn Leu Asp Met Arg Ala Gin Thr Leu Glu 

135 140 145 

gtt gag gat gac ate ttt gag gtt gtt gtt cct ate gag cag gtc act 595 

Val Glu Asp Asp He Phe Glu Val Val Val Pro He Glu Gin Val Thr 

150 155 160 165 

gag ate cgt gat ggt aag cgc aag ctg gtt aag cgt aag ttg ctg ccg 643 

Glu He Arg Asp Gly Lys Arg Lys Leu Val Lys Arg Lys Leu Leu Pro 
170 175 180 

ggc tac gtt ttg gtc cgc atg gac atg aat gac cgc gtg tgg tct gtt 691 

Gly Tyr Val Leu Val Arg Met Asp Met Asn Asp Arg Val Trp Ser Val 
185 190 195 

gtt cgc gat aca cct ggt gtg acc age ttt gtg ggt aac gag ggc aat 739 

Val Arg Asp Thr Pro Gly Val Thr Ser Phe Val Gly Asn Glu Gly Asn 

200 205 210 

gca act cct gtg aag cac cgc gat gtt gcg aag ttc ttg atg cct cag 787 

Ala Thr Pro Val Lys His Arg Asp Val Ala Lys Phe Leu Met Pro Gin 

215 220 225 

gag cag get gtt gtc acc ggt gag get get get gcg get gee gag ggt 835 

Glu Gin Ala Val Val Thr Gly Glu Ala Ala Ala Ala Ala Ala Glu Gly 

230 235 240 245 

gag cag gtt gtg get atg cct acc gat acc aag aag cct cag gtt get 883 

Glu Gin Val Val Ala Met Pro Thr Asp Thr Lys Lys Pro Gin Val Ala 
250 255 260 

gtg gac ttc act gtt ggt gag get gtg acc att ctg act ggt get ttc 931 

Val Asp Phe Thr Val Gly Glu Ala Val Thr lie Leu Thr Gly Ala Phe 
265 270 275 

get tct gtt tct gca acg att tct tct ate gat cct gag ctg cag aag 979 

Ala Ser Val Ser Ala Thr He Ser Ser He Asp Pro Glu Leu Gin Lys 

280 285 290 

ctg gaa gtt ttg gtg tec ate ttt ggt cgt gaa act cct gtt gat etc 1027 

Leu Glu Val Leu Val Ser He Phe Gly Arg Glu Thr Pro Val Asp Leu 

295 300 305 

age ttc gac cag gtt gag aag gtt age tagtagctaa actgcaccac 1074 

Ser Phe Asp Gin Val Glu Lys Val Ser 

310 315 



<210> 456 
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<211> 318 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 456 

Met Ser Asp Glu Asn lie Asn Glu Phe Glu Gin Asp Glu Asp Leu Asn 
15 10 15 

Phe Gly Ala Ser Phe Ser Asp Glu Phe Ala Asp Asp Asp Phe Asp Ala 
20 25 30 

Glu Ala Asp Val Glu Ala Asp Ala Ala Ala Glu Ala Ser Ala Leu Glu 



Ala Glu Gin Asp Leu Glu Glu Glu Thr Leu Asp Ala Pro Glu Glu Ala 

50 55 60 

Ala Glu Glu Ala Pro Ala Ala Ala Glu Ser Glu Ala Pro Val Glu Glu 

65 70 75 80 

Asp Glu Glu Ala Asp Ser Leu Ala Gin Ala Ala Ala Ala Leu Gly Asp 



Thr Asp Glu Gin Asp Ala Asp Ala Glu Tyr Lys Ala Arg Leu Arg Lys 
100 105 110 

Phe Thr Arg Glu Leu Lys Lys Gin Pro Gly Val Trp Tyr He He Gin 
115 120 125 

Cys Tyr Ser Gly Tyr Glu Asn Lys Val Lys Ala Asn Leu Asp Met Arg 
130 135 140 

Ala Gin Thr Leu Glu Val Glu Asp Asp He Phe Glu Val Val Val Pro 
145 150 155 160 

He Glu Gin Val Thr Glu He Arg Asp Gly Lys Arg Lys Leu Val Lys 
165 170 175 

Arg Lys Leu Leu Pro Gly Tyr Val Leu Val Arg Met Asp Met Asn Asp 
180 185 190 

Arg Val Trp Ser Val Val Arg Asp Thr Pro Gly Val Thr Ser Phe Val 
195 200 205 

Gly Asn Glu Gly Asn Ala Thr Pro Val Lys His Arg Asp Val Ala Lys 
210 215 220 

Phe Leu Met Pro Gin Glu Gin Ala Val Val Thr Gly Glu Ala Ala Ala 
225 230 235 240 

Ala Ala Ala Glu Gly Glu Gin Val Val Ala Met Pro Thr Asp Thr Lys 
245 250 255 

Lys Pro Gin Val Ala Val Asp Phe Thr Val Gly Glu Ala Val Thr He 
260 265 270 

Leu Thr Gly Ala Phe Ala Ser Val Ser Ala Thr He Ser Ser He Asp 
275 280 285 

Pro Glu Leu Gin Lys Leu Glu Val Leu Val Ser He Phe Gly Arg Glu 
290 295 300 



BGI-127CP 



-591 - 



Thr Pro Val Asp Leu Ser Phe Asp Gin Val Glu Lys Val Ser 
305 310 315 



<210> 457 
<211> 662 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (648) 
<223> RXS02830 

<400> 457 

egg egg ctg gaa gac age ctt ggc gtg teg ctg ttt gaa egg gee ggg 48 

Arg Arg Leu Glu Asp Ser Leu Gly Val Ser Leu Phe Glu Arg Ala Gly 
15 10 15 

cgc ggg ctg gcg ctg aca ggg gcg ggc gat cag ctt ttg teg cag gcg 96 
Arg Gly Leu Ala Leu Thr Gly Ala Gly Asp Gin Leu Leu Ser Gin Ala 
20 25 30 

cgc cgc ctg ate gee ctg aac gac gag gta tac gee cgc ttg aac gee 144 
Arg Arg Leu lie Ala Leu Asn Asp Glu Val Tyr Ala Arg Leu Asn Ala 
35 40 45 

ggt gec tac gag ggc gag gtg acg ctg ggc gtg cct caa gac gtg ate 192 
Gly Ala Tyr Glu Gly Glu Val Thr Leu Gly Val Pro Gin Asp Val lie 
50 55 60 

tac ccc gtc ate ccg cgc gtc ttg cag caa ttc gec cgc gat ttt ccc 240 
Tyr Pro Val lie Pro Arg Val Leu Gin Gin Phe Ala Arg Asp Phe Pro 
65 70 75 80 

cgc gtg caa att cac ctg ate teg aac ttc acg ctg atg ctg aaa gaa 288 
Arg Val Gin lie His Leu lie Ser Asn Phe Thr Leu Met Leu Lys Glu 
85 90 95 

cag ttc cgc cgc ggc gaa ate gac gtg atg ctg acg ace gag gac gag 336 
Gin Phe Arg Arg Gly Glu lie Asp Val Met Leu Thr Thr Glu Asp Glu 
100 105 110 

ctg ggc gag ggc ggc gag acg ctg gee cag cgc gag ctg ate tgg gtc 384 
Leu Gly Glu Gly Gly Glu Thr Leu Ala Gin Arg Glu Leu lie Trp Val 
115 120 125 

ggc gca ccg ggc ggg teg gcg tgg acc cgc agg ccg ctg ccc ttg gcg 432 
Gly Ala Pro Gly Gly Ser Ala Trp Thr Arg Arg Pro Leu Pro Leu Ala 
130 135 140 

ttt gaa cgc gee tgc att ttc egg tct ttc gtg cag cgc cgc ttg gat 480 
Phe Glu Arg Ala Cys lie Phe Arg Ser Phe Val Gin Arg Arg Leu Asp 
145 150 155 160 

gec aac age ate gat tgg cag atg gtg gtc age age gaa tec aca egg 528 
Ala Asn Ser lie Asp Trp Gin Met Val Val Ser Ser Glu Ser Thr Arg 
165 170 175 

aca att gaa gcg acc gtc agt gec gat ctg gcg gtg cat acc tat ate 576 
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Thr lie Glu Ala Thr Val Ser Ala Asp Leu Ala Val His Thr Tyr He 
180 185 190 

gag ggg gcc gag ccg gcg cac etc gag cgt att gec aca acg gcg ccc 624 
Glu Gly Ala Glu Pro Ala His Leu Glu Arg He Ala Thr Thr Ala Pro 
195 200 205 

tgc egg aac tac gtc ttt caa cat taacctctat tatg 662 
Cys Arg Asn Tyr Val Phe Gin His 
210 215 



<210> 458 
<211> 216 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 458 

Arg Arg Leu Glu Asp Ser Leu Gly \ 

1 5 

Arg Gly Leu Ala Leu Thr Gly Ala C 
20 

Arg Arg Leu He Ala Leu Asn Asp C 
35 40 

Gly Ala Tyr Glu Gly Glu Val Thr I 
50 55 

Tyr Pro Val He Pro Arg Val Leu C 
65 70 

Arg Val Gin He His Leu 
85 

Gin Phe Arg Arg Gly Glu 
100 

Leu Gly Glu Gly Gly Glu 
115 

Gly Ala Pro Gly Gly Ser 
130 

Phe Glu Arg Ala Cys He 
145 150 

Ala Asn Ser He Asp Trp 
165 

Thr He Glu Ala Thr Val 
180 

Glu Gly Ala Glu Pro Ala His Leu 
195 200 

Cys Arg Asn Tyr Val Phe Gin His 
210 215 



Val Ser Leu Phe Glu Arg Ala Gly 
10 15 

Gly Asp Gin Leu Leu Ser Gin Ala 
25 30 

Glu Val Tyr Ala Arg Leu Asn Ala 
45 

Leu Gly Val Pro Gin Asp Val He 
60 

Gin Gin Phe Ala Arg Asp Phe Pro 
75 80 



Glu Arg He Ala Thr Thr Ala Pro 
205 



He Ser Asn Phe Thr Leu Met Leu Lys Glu 



He Asp Val Met Leu Thr Thr Glu Asp Glu 
105 110 

Thr Leu Ala Gin Arg Glu Leu He Trp Val 
120 125 

Ala Trp Thr Arg Arg Pro Leu Pro Leu Ala 
135 140 

Phe Arg Ser Phe Val Gin Arg Arg Leu Asp 
155 160 

Gin Met Val Val Ser Ser Glu Ser Thr Arg 
170 175 

Ser Ala Asp Leu Ala Val His Thr Tyr He 
185 190 
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<210> 459 
<211> 1123 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1093) 
<223> RXS03207 

<400> 459 

ccccaatgtg ggggtgttaa gaactccata aaagcgcttg ggaacttttt gtggaagcag 60 

tccgttgaac ctcttgaacc gcgaatttag gaggccagtt atg aca gca ccg tec 115 

Met Thr Ala Pro Ser 



acg cag gat etc gca acg act gaa cgt gag gta gat ccc ggc age aga 163 
Thr Gin Asp Leu Ala Thr Thr Glu Arg Glu Val Asp Pro Gly Ser Arg 



agg ggc caa acc aac gac aat ccc teg cag gac ctt gtt cgc gtt tac 

Arg Gly Gin Thr Asn Asp Asn Pro Ser Gin Asp Leu Val Arg Val Tyr 

25 30 35 

etc aac ggc ate ggc aaa act gee ttg ctt acc gcg gag gat gaa gtt 

Leu Asn Gly lie Gly Lys Thr Ala Leu Leu Thr Ala Glu Asp Glu Val 



gag etc gca cag acc att gag gtt ggc ctt tat gca gag cac ctt ctg 
Glu Leu Ala Gin Thr lie Glu Val Gly Leu Tyr Ala Glu His Leu Leu 



aaa aac tct gaa gag cca etc acc cgc gec atg aag cgc gat eta aag 355 

Lys Asn Ser Glu Glu Pro Leu Thr Arg Ala Met Lys Arg Asp Leu Lys 
70 75 80 85 

gtt ctt gec aag gac ggc aag aag get cgt tec cac etc etc gag gca 403 

Val Leu Ala Lys Asp Gly Lys Lys Ala Arg Ser His Leu Leu Glu Ala 
90 95 100 

aac ctg cgc ctg gtg gtg tec ctt get aag cgc tac acc ggc cgc ggc 451 

Asn Leu Arg Leu Val Val Ser Leu Ala Lys Arg Tyr Thr Gly Arg Gly 

105 110 115 

atg cca ctg ctg gat ctt ate cag gag ggc aac etc gga ctg ate cgc 499 

Met Pro Leu Leu Asp Leu lie Gin Glu Gly Asn Leu Gly Leu lie Arg 

120 125 130 

gcg atg gaa aag ttt gat tac tec aag ggc ttt aag ttc tec acc tac 547 

Ala Met Glu Lys Phe Asp Tyr Ser Lys Gly Phe Lys Phe Ser Thr Tyr 

135 140 145 

gca acc tgg tgg ate cgc cag gca ate acc cgc ggc atg gca gat cag 595 

Ala Thr Trp Trp lie Arg Gin Ala lie Thr Arg Gly Met Ala Asp Gin 
150 155 160 165 

tec cgc acc ate cgc etc cca gtc cac ctt gtg gag cag gtg aac aag 643 

Ser Arg Thr lie Arg Leu Pro Val His Leu Val Glu Gin Val Asn Lys 
170 175 180 



BGI-127CP 



- 594- 



ctt tec cgc ate aag cgc gag ttg tac cag cac ttg ggc cgt gaa gec 691 
Leu Ser Arg lie Lys Arg Glu Leu Tyr Gin His Leu Gly Arg Glu Ala 
185 190 195 



acc aat gag gaa etc gca gaa gag tec ggc att gaa gag tec aag att 739 
Thr Asn Glu Glu Leu Ala Glu Glu Ser Gly lie Glu Glu Ser Lys lie 
200 205 210 



gaa atg ctg ctt cgt cag tct cgc gat cca gtg age ttg gac atg cca 787 
Glu Met Leu Leu Arg Gin Ser Arg Asp Pro Val Ser Leu Asp Met Pro 
215 220 225 



gtc ggc gec gat gaa gaa get cct ttg ggt gac ttc att gag gat tct 835 
Val Gly Ala Asp Glu Glu Ala Pro Leu Gly Asp Phe lie Glu Asp Ser 
230 235 240 245 



gag gee acc gat gca gaa tec gca gtg gtt get tec atg cgc cac tec 883 
Glu Ala Thr Asp Ala Glu Ser Ala Val Val Ala Ser Met Arg His Ser 
250 255 260 



gat ate cgc gcg gtc ctt aac act etc gag cca cgc gag cag gat gtc 931 
Asp lie Arg Ala Val Leu Asn Thr Leu Glu Pro Arg Glu Gin Asp Val 
265 270 275 



ate cgt ttg cgc tac ggc etc gat gac ggt gtg cca cgc acc ctt gat 979 
lie Arg Leu Arg Tyr Gly Leu Asp Asp Gly Val Pro Arg Thr Leu Asp 
280 285 290 



cag att ggt cgc cgc ttc gga ctg tec cgt gag cgc gtc cgc cag ata 1027 
Gin lie Gly Arg Arg Phe Gly Leu Ser Arg Glu Arg Val Arg Gin lie 
295 300 305 



gag cgt gaa gtc atg agt aag etc cgc gat gga gag cgc gca tea cgt 1075 
Glu Arg Glu Val Met Ser Lys Leu Arg Asp Gly Glu Arg Ala Ser Arg 
310 315 320 325 



ctt cgt gag tac gec cag taaaagcgtg aactaacaat egaagegteg 1123 
Leu Arg Glu Tyr Ala Gin 
330 



<210> 460 
<211> 331 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 460 

Met Thr Ala Pro Ser Thr Gin Asp Leu Ala Thr Thr Glu Arg Glu Val 
15 10 15 

Asp Pro Gly Ser Arg Arg Gly Gin Thr Asn Asp Asn Pro Ser Gin Asp 
20 25 30 

Leu Val Arg Val Tyr Leu Asn Gly lie Gly Lys Thr Ala Leu Leu Thr 



Ala Glu Asp Glu Val Glu Leu Ala Gin Thr lie Glu Val Gly Leu Tyr 
50 55 60 



Ala Glu His Leu Leu Lys Asn Ser Glu Glu Pro Leu Thr Arg Ala Met 
65 70 75 80 
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Lys Arg Asp Leu Lys Val Leu Ala Lys Asp Gly Lys Lys Ala Arg Ser 



His Leu Leu Glu Ala Asn Leu Arg Leu Val Val Ser Leu Ala Lys Arg 
100 105 110 

Tyr Thr Gly Arg Gly Met Pro Leu Leu Asp Leu lie Gin Glu Gly Asn 
115 120 125 

Leu Gly Leu lie Arg Ala Met Glu Lys Phe Asp Tyr Ser Lys Gly Phe 
130 135 140 

Lys Phe Ser Thr Tyr Ala Thr Trp Trp lie Arg Gin Ala lie Thr Arg 
145 150 155 160 

Gly Met Ala Asp Gin Ser Arg Thr lie Arg Leu Pro Val His Leu Val 
165 170 175 

Glu Gin Val Asn Lys Leu Ser Arg lie Lys Arg Glu Leu Tyr Gin His 
180 185 190 

Leu Gly Arg Glu Ala Thr Asn Glu Glu Leu Ala Glu Glu Ser Gly lie 
195 200 205 

Glu Glu Ser Lys lie Glu Met Leu Leu Arg Gin Ser Arg Asp Pro Val 
210 215 220 

Ser Leu Asp Met Pro Val Gly Ala Asp Glu Glu Ala Pro Leu Gly Asp 
225 230 235 240 

Phe lie Glu Asp Ser Glu Ala Thr Asp Ala Glu Ser Ala Val Val Ala 
245 250 255 

Ser Met Arg His Ser Asp lie Arg Ala Val Leu Asn Thr Leu Glu Pro 
260 265 270 

Arg Glu Gin Asp Val lie Arg Leu Arg Tyr Gly Leu Asp Asp Gly Val 
275 280 285 

Pro Arg Thr Leu Asp Gin lie Gly Arg Arg Phe Gly Leu Ser Arg Glu 
290 295 300 

Arg Val Arg Gin lie Glu Arg Glu Val Met Ser Lys Leu Arg Asp Gly 
305 310 315 320 



Glu Arg Ala Ser Arg Leu Arg Glu Tyr Ala Gin 
325 330 



<210> 461 
<211> 690 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) .. (667) 

<223> RXA02418 

<400> 461 
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gacacggact agtgcccgtg tataactctt gaaagtcaga tctcccgttc atcctagatg 60 

atgaacgggt ttttggtctg cataggggca atcacctcaa gtg gtt egg tac gtc 115 

Val Val Arg Tyr Val 



aaa ttt tec cgc act get aac aga gga gtc cac ate age get gaa get 
Lys Phe Ser Arg Thr Ala Asn Arg Gly Val His lie Ser Ala Glu Ala 



cgc att aat gag cgc ate cga gtt ccc gaa gtc cgc ctt gtc gga cct 211 

Arg lie Asn Glu Arg lie Arg Val Pro Glu Val Arg Leu Val Gly Pro 

25 30 35 

aac ggt gag caa gta ggc ate gtc cgt ate gaa gat gec cgc aag etc 259 

Asn Gly Glu Gin Val Gly lie Val Arg lie Glu Asp Ala Arg Lys Leu 

40 45 50 

gca ttc gac gca gac eta gac ctg gtc gag gtc gca ccc aac gee aaa 307 

Ala Phe Asp Ala Asp Leu Asp Leu Val Glu Val Ala Pro Asn Ala Lys 



cct cca gtc tgc aag ate atg gac tac gga aag ttc aag tac gaa gcg 
Pro Pro Val Cys Lys lie Met Asp Tyr Gly Lys Phe Lys Tyr Glu Ala 



gee caa aag get cgt gag tea cgc aag aat cag cag cag ace gtg gtc 403 

Ala Gin Lys Ala Arg Glu Ser Arg Lys Asn Gin Gin Gin Thr Val Val 

90 95 100 

aaa gag caa aag ctt cgt ccc aag ate gat gat cat gat tat gag acg 451 

Lys Glu Gin Lys Leu Arg Pro Lys lie Asp Asp His Asp Tyr Glu Thr 

105 110 115 

aag aag aac aat gtg ate cga ttc ctt gaa aag gga tea aag gtc aaa 499 

Lys Lys Asn Asn Val lie Arg Phe Leu Glu Lys Gly Ser Lys Val Lys 

120 125 130 

gtc acg ate atg ttc cgt ggt cgt gag cag get cgc cca gag ctt ggc 547 

Val Thr lie Met Phe Arg Gly Arg Glu Gin Ala Arg Pro Glu Leu Gly 

135 140 145 

tac agg etc etc gag cga ctg gca aac gat gtc gta gat ttt ggc ate 595 

Tyr Arg Leu Leu Glu Arg Leu Ala Asn Asp Val Val Asp Phe Gly lie 

150 155 160 165 

gtg gaa acc cgc gca aag cag gac gga cga aac atg aca atg gtt etc 643 

Val Glu Thr Arg Ala Lys Gin Asp Gly Arg Asn Met Thr Met Val Leu 

170 175 180 

ggt ccg gtg cgc aag ggc aag aaa taatcacgaa tagggtttaa gga 690 

Gly Pro Val Arg Lys Gly Lys Lys 
185 



<210> 462 
<211> 189 
<212> PRT 

<213> Corynebacterium glutami 



<400> 462 
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Val Val Arg Tyr Val Lys Phe Ser Arg Thr Ala Asn Arg Gly Val His 

15 10 15 

lie Ser Ala Glu Ala Arg He Asn Glu Arg He Arg Val Pro Glu Val 

20 25 30 

Arg Leu Val Gly Pro Asn Gly Glu Gin Val Gly lie Val Arg He Glu 

35 40 45 

Asp Ala Arg Lys Leu Ala Phe Asp Ala Asp Leu Asp Leu Val Glu Val 

50 55 60 

Ala Pro Asn Ala Lys Pro Pro Val Cys Lys He Met Asp Tyr Gly Lys 



Phe Lys Tyr Glu Ala Ala Gin Lys Ala Arg Glu Ser Arg Lys Asn Gin 

85 90 95 

Gin Gin Thr Val Val Lys Glu Gin Lys Leu Arg Pro Lys He Asp Asp 
100 105 110 

His Asp Tyr Glu Thr Lys Lys Asn Asn Val He Arg Phe Leu Glu Lys 
115 120 125 

Gly Ser Lys Val Lys Val Thr He Met Phe Arg Gly Arg Glu Gin Ala 
130 135 140 

Arg Pro Glu Leu Gly Tyr Arg Leu Leu Glu Arg Leu Ala Asn Asp Val 
145 150 155 160 

Val Asp Phe Gly He Val Glu Thr Arg Ala Lys Gin Asp Gly Arg Asn 
165 170 175 

Met Thr Met Val Leu Gly Pro Val Arg Lys Gly Lys Lys 
180 185 



<210> 463 
<211> 3135 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (3112) 

<223> RXN01496 

<400> 463 

atgaagcatc agcgatgaac gtcaataatt aacgctagag gtcaaaggtc ccttaccttt 60 

taagggcctt cgaacctctg gcaagaacta gaggagagaa gtg ccc gga aag eta 115 

Val Pro Gly Lys Leu 
1 5 

cgt gta cat gag ctt get aag caa etc ggt att ace age aag gaa eta 163 
Arg Val His Glu Leu Ala Lys Gin Leu Gly He Thr Ser Lys Glu Leu 
10 15 20 



ctt gee acc ctt aag gat aaa ggc gag ttt gtt aaa acc gca tea tec 211 
Leu Ala Thr Leu Lys Asp Lys Gly Glu Phe Val Lys Thr Ala Ser Ser 
25 30 35 
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aca att gaa ccc cca gtt gtg aag agg atg cag gag cac tac ggt teg 259 

Thr lie Glu Pro Pro Val Val Lys Arg Met Gin Glu His Tyr Gly Ser 

40 45 50 

age ggt teg gat aag tec gac ace get gcg aag cct gca gcg gca aag 307 

Ser Gly Ser Asp Lys Ser Asp Thr Ala Ala Lys Pro Ala Ala Ala Lys 

55 60 65 

cct get gcg cca aaa cca get gcg tea gca get cca aag cca ggt get 355 

Pro Ala Ala Pro Lys Pro Ala Ala Ser Ala Ala Pro Lys Pro Gly Ala 



cca gca aaa cct gca gca cct gca gca aag cct gee cca get get cct 403 

Pro Ala Lys Pro Ala Ala Pro Ala Ala Lys Pro Ala Pro Ala Ala Pro 

90 95 100 

tct gca get tct gca gca aag cca ggc gca gca cct aag cca ggc gtt 451 

Ser Ala Ala Ser Ala Ala Lys Pro Gly Ala Ala Pro Lys Pro Gly Val 

105 110 115 

cag gca aag cct gca gca gee get aag cca ggc get cca gca aag cca 499 

Gin Ala Lys Pro Ala Ala Ala Ala Lys Pro Gly Ala Pro Ala Lys Pro 
120 125 130 

gca gca cct gca get cct tct gec get aag tea ggt tea get tea aag 547 

Ala Ala Pro Ala Ala Pro Ser Ala Ala Lys Ser Gly Ser Ala Ser Lys 

135 140 145 

cct gca gca gca get aag cca gca ttt tct ggc cca act cca ggc gat 595 

Pro Ala Ala Ala Ala Lys Pro Ala Phe Ser Gly Pro Thr Pro Gly Asp 

150 155 160 165 

gca tct aag aag gca gag cca gca get aag cca ggc gcg gaa gca cct 643 

Ala Ser Lys Lys Ala Glu Pro Ala Ala Lys Pro Gly Ala Glu Ala Pro 

170 175 180 

cgc cca ggc ggc atg cca cgt cca atg ggc aag cct get cca aag cca 691 

Arg Pro Gly Gly Met Pro Arg Pro Met Gly Lys Pro Ala Pro Lys Pro 

185 190 195 

ggc gca cgt gca cca cgt gta get aac aac cca ttc tec acc ggt ggt 739 

Gly Ala Arg Ala Pro Arg Val Ala Asn Asn Pro Phe Ser Thr Gly Gly 
200 205 210 

ggc gag cgt cca get cct cgc cca ggt ggc ggc cca cgt cct ggt ggc 787 

Gly Glu Arg Pro Ala Pro Arg Pro Gly Gly Gly Pro Arg Pro Gly Gly 

215 220 225 

gga cct cgc cca ggc ggt gga cca cgt cca cag ggc cag ggt cgt cca 8 35 

Gly Pro Arg Pro Gly Gly Gly Pro Arg Pro Gin Gly Gin Gly Arg Pro 

230 235 240 245 

ggt ggc cag cga gat ggt cag cgc gac gga cag cgt gat ggt cag ggt 883 

Gly Gly Gin Arg Asp Gly Gin Arg Asp Gly Gin Arg Asp Gly Gin Gly 

250 255 " 260 

aac cgc ggc ggt cag cgt caa ggc get ggc gca ggt gga cca cgc cca 931 

Asn Arg Gly Gly Gin Arg Gin Gly Ala Gly Ala Gly Gly Pro Arg Pro 

265 270 275 
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cag ggt gga cca cgc cct cag ggc ggt tea cgc cca cag ggt ggc tec 979 

Gin Gly Gly Pro Arg Pro Gin Gly Gly Ser Arg Pro Gin Gly Gly Ser 

280 285 290 

get cag ggt get cag gga gca cct tec cag gag cgt caa ggt ggc gga 1027 

Ala Gin Gly Ala Gin Gly Ala Pro Ser Gin Glu Arg Gin Gly Gly Gly 

295 300 305 

cgt cgt cca tec cca gca atg atg cct cca acc cca ggt cag atg cct 1075 

Arg Arg Pro Ser Pro Ala Met Met Pro Pro Thr Pro Gly Gin Met Pro 

310 315 320 325 

get aag gca cct ggc aag ggt ggt cgt ggt ggc caa gee ggc ggt ggc 1123 

Ala Lys Ala Pro Gly Lys Gly Gly Arg Gly Gly Gin Ala Gly Gly Gly 

330 335 340 

get ggt ggc gga ttc aac cgt ggt ggc gga acc ggt ggc ggc gca ggc 1171 

Ala Gly Gly Gly Phe Asn Arg Gly Gly Gly Thr Gly Gly Gly Ala Gly 

345 350 355 

cgt ggc ggt cgt cgt ggc ggt acc gca ggt gca ttc ggc cgt cca ggt 1219 

Arg Gly Gly Arg Arg Gly Gly Thr Ala Gly Ala Phe Gly Arg Pro Gly 

360 365 370 

ggt get cca cgc agg gga cgt aag teg aag cgt cag aag cgc aac gag 1267 

Gly Ala Pro Arg Arg Gly Arg Lys Ser Lys Arg Gin Lys Arg Asn Glu 

375 380 385 

tac gaa tea atg cag gca ccg aac gtc att ggt ggc gtt cgt ttg cca 1315 

Tyr Glu Ser Met Gin Ala Pro Asn Val lie Gly Gly Val Arg Leu Pro 

390 395 400 405 

gac ggc aag ggt gca acc ate cgc etc gcg cgc ggt gca tct ttg get 1363 

Asp Gly Lys Gly Ala Thr lie Arg Leu Ala Arg Gly Ala Ser Leu Ala 

410 415 420 

gac ttc get gac aag ate ggc gca gac gca gca gca ttg gtt cag get 1411 

Asp Phe Ala Asp Lys lie Gly Ala Asp Ala Ala Ala Leu Val Gin Ala 

425 430 435 

ctg ttc aac ttg ggt gaa atg gtc acc gca act gca teg gtt tct gat 1459 

Leu Phe Asn Leu Gly Glu Met Val Thr Ala Thr Ala Ser Val Ser Asp 

440 445 450 

gaa acc ttg cag ctg etc ggt gag gaa atg aac tac aag gtt cag gtt 1507 

Glu Thr Leu Gin Leu Leu Gly Glu Glu Met Asn Tyr Lys Val Gin Val 

455 460 465 

gtt tec cca gaa gat gaa gac cgt gag ctg etc gaa age ttc gac ctt 1555 

Val Ser Pro Glu Asp Glu Asp Arg Glu Leu Leu Glu Ser Phe Asp Leu 

470 475 480 485 

cag ttc ggt gag gac gaa ggt ggc gag get gac ctt get aag cgt cct 1603 

Gin Phe Gly Glu Asp Glu Gly Gly Glu Ala Asp Leu Ala Lys Arg Pro 

490 495 500 

cca gtg gtt acc gtc atg ggt cac gtt gac cac ggt aag act cgt ttg 1651 

Pro Val Val Thr Val Met Gly His Val Asp His Gly Lys Thr Arg Leu 

505 510 515 

ctg gat act ate cgt aag gca aat gtg ggc tec gac gaa gee ggc ggc 1699 
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Leu Asp Thr lie Arg Lys Ala Asn Val Gly Ser Asp Glu Ala Gly Gly 
520 525 530 

att acc cag ggc att ggt gca tac cag gtc aag gta aat gtc gag gac 1747 

He Thr Gin Gly He Gly Ala Tyr Gin Val Lys Val Asn Val Glu Asp 

535 540 545 

act gag cgc acg ate acc ttc ctg gat acc cca ggt cac gag gec ttc 17 95 

Thr Glu Arg Thr He Thr Phe Leu Asp Thr Pro Gly His Glu Ala Phe 

550 555 560 565 

acc gca atg cgt gec cgt ggt gca aag tec aca gat ate gcg gtt ctg 1843 

Thr Ala Met Arg Ala Arg Gly Ala Lys Ser Thr Asp He Ala Val Leu 
570 575 580 

gtt gtt gca gca gac gac ggc gtt atg cct cag act gtg gaa gca ate 1891 

Val Val Ala Ala Asp Asp Gly Val Met Pro Gin Thr Val Glu Ala He 
585 590 595 

aac cac get aag get gca gat gta cca ate gtg gtt gca gtg aac aag 1939 

Asn His Ala Lys Ala Ala Asp Val Pro He Val Val Ala Val Asn Lys 
600 605 610 

att gat aag cca gaa get tct cca gag aag ate cgt ggt cag ctg acc 1987 

He Asp Lys Pro Glu Ala Ser Pro Glu Lys He Arg Gly Gin Leu Thr 

615 620 625 

gaa tac gga ttg ate cct gaa gag tac ggt ggc gac acc ate ttc gtt 2035 

Glu Tyr Gly Leu lie Pro Glu Glu Tyr Gly Gly Asp Thr He Phe Val 

630 635 640 645 

gac ate tct gca aag cag gga ctg aac ate gat gag ctg etc get tct 2083 

Asp lie Ser Ala Lys Gin Gly Leu Asn lie Asp Glu Leu Leu Ala Ser 
650 655 660 

gtc tgc ctg acc gca gac get gag ctt gac ctt gtt get aac cca gaa 2131 

Val Cys Leu Thr Ala Asp Ala Glu Leu Asp Leu Val Ala Asn Pro Glu 
665 670 675 

atg gac gca cag ggt gtt gca att gaa get cac etc gac cgt ggt cgt 2179 

Met Asp Ala Gin Gly Val Ala He Glu Ala His Leu Asp Arg Gly Arg 
680 685 690 

gga cca gtg gca acc gtt ate gtc cag cgc ggt acc ctg cgc gtc ggt 2227 

Gly Pro Val Ala Thr Val He Val Gin Arg Gly Thr Leu Arg Val Gly 

695 700 705 

gac tec ate gtt gca ggc gat acc tac gga cgt gtt cgc cgc atg gtg 2275 

Asp Ser He Val Ala Gly Asp Thr Tyr Gly Arg Val Arg Arg Met Val 

710 715 720 725 

gac gaa tac gga cgc gac gtt gaa gag gec gga cct tec cgt cct gtt 2323 

Asp Glu Tyr Gly Arg Asp Val Glu Glu Ala Gly Pro Ser Arg Pro Val 
730 735 740 

cag gtt cag ggt ctt aac ggt gtc cca ggc gec ggc gac aac ctt ctg 2371 

Gin Val Gin Gly Leu Asn Gly Val Pro Gly Ala Gly Asp Asn Leu Leu 
745 750 755 



gtt gtt gaa gat gac cgc att gca cgt cag att get aac cag cgc aac 
Val Val Glu Asp Asp Arg He Ala Arg Gin He Ala Asn Gin Arg Asn 
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gcc cgc aag cgt aac get ctg gca gca cgc tec cgt aag cgc gtc tec 24 67 
Ala Arg Lys Arg Asn Ala Leu Ala Ala Arg Ser Arg Lys Arg Val Ser 
775 780 785 

etc gag gat ctg gat tea gtt ctt aag gaa cat age acc ctt aac etc 2515 
Leu Glu Asp Leu Asp Ser Val Leu Lys Glu His Ser Thr Leu Asn Leu 
790 795 800 805 

att ctt aag ggc gac aac gca ggt tec gtg gaa gca ctg gaa gaa gca 2563 
He Leu Lys Gly Asp Asn Ala Gly Ser Val Glu Ala Leu Glu Glu Ala 
810 815 820 

ttg eta aag att gag atg gac gat gaa gtc cag etc aac ate ate gac 2611 
Leu Leu Lys He Glu Met Asp Asp Glu Val Gin Leu Asn He He Asp 
825 830 835 

cgc ggt gtg ggt gca gtt acc cag acc aac gtc acc ctt gca get gca 2659 
Arg Gly Val Gly Ala Val Thr Gin Thr Asn Val Thr Leu Ala Ala Ala 
840 845 850 

tec gac get gtc ate ate gcc ttc aac gtt cgc get gaa ggt aag gca 2707 
Ser Asp Ala Val He He Ala Phe Asn Val Arg Ala Glu Gly Lys Ala 
855 860 865 

act gag gaa gca aac gca gaa ggc gtc gat gtt cgt tac tac acg ate 2755 
Thr Glu Glu Ala Asn Ala Glu Gly Val Asp Val Arg Tyr Tyr Thr lie 
870 875 880 885 

ate tac cgt get ate gaa gag gtc gag gcg gcc etc aag ggc atg etc 2803 
lie Tyr Arg Ala He Glu Glu Val Glu Ala Ala Leu Lys Gly Met Leu 
890 895 900 

aag cca ate tac gaa gag cgc gtt ate gga cat get gag ate cgt gcg 2851 
Lys Pro He Tyr Glu Glu Arg Val He Gly His Ala Glu He Arg Ala 
905 910 915 

ate ttc aag get tec tct gtc ggc etc ate gca ggt tgc atg gtt gaa 2899 
He Phe Lys Ala Ser Ser Val Gly Leu He Ala Gly Cys Met Val Glu 
920 925 930 

gac ggc aag gtg cgc cga aac gcc aca gtc cgc att att cgc gac ggc 2947 
Asp Gly Lys Val Arg Arg Asn Ala Thr Val Arg He He Arg Asp Gly 
935 940 945 

aac gtc ate gcc gag aat gca aag ate gtg tec ctt cgc cgt gag aag 2995 
Asn Val He Ala Glu Asn Ala Lys He Val Ser Leu Arg Arg Glu Lys 
950 955 960 965 

gac gat gcc acc gaa gtc tct gca ggc tac gag tgc ggt atg gtt ctg 3043 
Asp Asp Ala Thr Glu Val Ser Ala Gly Tyr Glu Cys Gly Met Val Leu 
970 975 980 

tct tac cca gac ate tec gtc gac gac aag ate gag gtc tac gaa atg 3091 
Ser Tyr Pro Asp He Ser Val Asp Asp Lys He Glu Val Tyr Glu Met 
985 990 995 

gtt gag gtt cca cgc gaa get taagcatttc eggctegggg cat 3135 
Val Glu Val Pro Arg Glu Ala 

1000 
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<210> 464 
<211> 1004 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 464 

Val Pro Gly Lys Leu Arg Val His Glu Leu Ala Lys Gin Leu Gly lie 
15 10 15 

Thr Ser Lys Glu Leu Leu Ala Thr Leu Lys Asp Lys Gly Glu Phe Val 
20 25 30 

Lys Thr Ala Ser Ser Thr lie Glu Pro Pro Val Val Lys Arg Met Gin 
35 40 45 

Glu His Tyr Gly Ser Ser Gly Ser Asp Lys Ser Asp Thr Ala Ala Lys 
50 55 60 

Pro Ala Ala Ala Lys Pro Ala Ala Pro Lys Pro Ala Ala Ser Ala Ala 



Pro Lys Pro Gly Ala Pro Ala Lys Pro Ala Ala Pro Ala Ala Lys Pro 
85 90 95 

Ala Pro Ala Ala Pro Ser Ala Ala Ser Ala Ala Lys Pro Gly Ala Ala 
100 105 110 

Pro Lys Pro Gly Val Gin Ala Lys Pro Ala Ala Ala Ala Lys Pro Gly 
115 120 125 

Ala Pro Ala Lys Pro Ala Ala Pro Ala Ala Pro Ser Ala Ala Lys Ser 
130 135 140 

Gly Ser Ala Ser Lys Pro Ala Ala Ala Ala Lys Pro Ala Phe Ser Gly 
145 150 155 160 

Pro Thr Pro Gly Asp Ala Ser Lys Lys Ala Glu Pro Ala Ala Lys Pro 
165 170 175 

Gly Ala Glu Ala Pro Arg Pro Gly Gly Met Pro Arg Pro Met Gly Lys 
180 185 190 

Pro Ala Pro Lys Pro Gly Ala Arg Ala Pro Arg Val Ala Asn Asn Pro 
195 200 205 

Phe Ser Thr Gly Gly Gly Glu Arg Pro Ala Pro Arg Pro Gly Gly Gly 
210 215 220 

Pro Arg Pro Gly Gly Gly Pro Arg Pro Gly Gly Gly Pro Arg Pro Gin 
225 230 235 240 

Gly Gin Gly Arg Pro Gly Gly Gin Arg Asp Gly Gin Arg Asp Gly Gin 
245 250 255 

Arg Asp Gly Gin Gly Asn Arg Gly Gly Gin Arg Gin Gly Ala Gly Ala 
260 265 270 

Gly Gly Pro Arg Pro Gin Gly Gly Pro Arg Pro Gin Gly Gly Ser Arg 
275 280 285 
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Pro Gin Gly Gly Ser Ala Gin Gly Ala Gin Gly Ala Pro Ser Gin Glu 
290 295 300 

Arg Gin Gly Gly Gly Arg Arg Pro Ser Pro Ala Met Met Pro Pro Thr 
305 310 315 320 

Pro Gly Gin Met Pro Ala Lys Ala Pro Gly Lys Gly Gly Arg Gly Gly 
325 330 335 

Gin Ala Gly Gly Gly Ala Gly Gly Gly Phe Asn Arg Gly Gly Gly Thr 
340 345 350 

Gly Gly Gly Ala Gly Arg Gly Gly Arg Arg Gly Gly Thr Ala Gly Ala 
355 360 365 

Phe Gly Arg Pro Gly Gly Ala Pro Arg Arg Gly Arg Lys Ser Lys Arg 
370 375 380 

Gin Lys Arg Asn Glu Tyr Glu Ser Met Gin Ala Pro Asn Val lie Gly 
385 390 395 400 

Gly Val Arg Leu Pro Asp Gly Lys Gly Ala Thr lie Arg Leu Ala Arg 
405 410 415 

Gly Ala Ser Leu Ala Asp Phe Ala Asp Lys lie Gly Ala Asp Ala Ala 
420 425 430 

Ala Leu Val Gin Ala Leu Phe Asn Leu Gly Glu Met Val Thr Ala Thr 
435 440 445 

Ala Ser Val Ser Asp Glu Thr Leu Gin Leu Leu Gly Glu Glu Met Asn 
450 455 460 

Tyr Lys Val Gin Val Val Ser Pro Glu Asp Glu Asp Arg Glu Leu Leu 
465 470 475 480 

Glu Ser Ph'e Asp Leu Gin Phe Gly Glu Asp Glu Gly Gly Glu Ala Asp 
485 490 495 

Leu Ala Lys Arg Pro Pro Val Val Thr Val Met Gly His Val Asp His 
500 505 510 

Gly Lys Thr Arg Leu Leu Asp Thr lie Arg Lys Ala Asn Val Gly Ser 
515 520 525 

Asp Glu Ala Gly Gly He Thr Gin Gly He Gly Ala Tyr Gin Val Lys 
530 535 540 

Val Asn Val Glu Asp Thr Glu Arg Thr He Thr Phe Leu Asp Thr Pro 
545 550 555 560 

Gly His Glu Ala Phe Thr Ala Met Arg Ala Arg Gly Ala Lys Ser Thr 
565 570 575 

Asp He Ala Val Leu Val Val Ala Ala Asp Asp Gly Val Met Pro Gin 
580 585 590 

Thr Val Glu Ala He Asn His Ala Lys Ala Ala Asp Val Pro He Val 
595 600 605 
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Val Ala Val Asn Lys lie Asp Lys Pro Glu Ala Ser Pro Glu Lys lie 
610 615 620 

Arg Gly Gin Leu Thr Glu Tyr Gly Leu lie Pro Glu Glu Tyr Gly Gly 
625 630 635 640 

Asp Thr lie Phe Val Asp lie Ser Ala Lys Gin Gly Leu Asn lie Asp 
645 650 655 

Glu Leu Leu Ala Ser Val Cys Leu Thr Ala Asp Ala Glu Leu Asp Leu 
660 665 670 

Val Ala Asn Pro Glu Met Asp Ala Gin Gly Val Ala He Glu Ala His 
675 680 685 

Leu Asp Arg Gly Arg Gly Pro Val Ala Thr Val He Val Gin Arg Gly 
690 695 700 

Thr Leu Arg Val Gly Asp Ser He Val Ala Gly Asp Thr Tyr Gly Arg 
705 710 715 720 

Val Arg Arg Met Val Asp Glu Tyr Gly Arg Asp Val Glu Glu Ala Gly 
725 730 735 

Pro Ser Arg Pro Val Gin Val Gin Gly Leu Asn Gly Val Pro Gly Ala 
740 745 750 

Gly Asp Asn Leu Leu Val Val Glu Asp Asp Arg He Ala Arg Gin He 
755 760 765 

Ala Asn Gin Arg Asn Ala Arg Lys Arg Asn Ala Leu Ala Ala Arg Ser 
770 775 780 

Arg Lys Arg Val Ser Leu Glu Asp Leu Asp Ser Val Leu Lys Glu His 
785 790 795 800 

Ser Thr Leu Asn Leu He Leu Lys Gly Asp Asn Ala Gly Ser Val Glu 
805 810 815 

Ala Leu Glu Glu Ala Leu Leu Lys He Glu Met Asp Asp Glu Val Gin 
820 825 830 

Leu Asn He He Asp Arg Gly Val Gly Ala Val Thr Gin Thr Asn Val 
835 840 845 

Thr Leu Ala Ala Ala Ser Asp Ala Val He He Ala Phe Asn Val Arg 
850 855 860 

Ala Glu Gly Lys Ala Thr Glu Glu Ala Asn Ala Glu Gly Val Asp Val 
865 870 875 880 

Arg Tyr Tyr Thr He He Tyr Arg Ala He Glu Glu Val Glu Ala Ala 
885 890 895 

Leu Lys Gly Met Leu Lys Pro He Tyr Glu Glu Arg Val He Gly His 
900 905 910 

Ala Glu He Arg Ala He Phe Lys Ala Ser Ser Val Gly Leu He Ala 
915 920 925 



Gly Cys Met Val Glu Asp Gly Lys Val Arg Arg Asn Ala Thr Val Arg 
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930 935 940 

lie lie Arg Asp Gly Asn Val lie Ala Glu Asn Ala Lys lie Val Ser 
945 950 955 960 

Leu Arg Arg Glu Lys Asp Asp Ala Thr Glu Val Ser Ala Gly Tyr Glu 
965 970 975 

Cys Gly Met Val Leu Ser Tyr Pro Asp lie Ser Val Asp Asp Lys lie 
980 985 990 

Glu Val Tyr Glu Met Val Glu Val Pro Arg Glu Ala 
995 1000 



<210> 465 
<211> 1375 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1375) 
<223> FRXA00755 

<400> 465 

atgaagcatc agcgatgaac gtcaataatt aacgctagag gtcaaaggtc ccttaccttt 60 

taagggcctt cgaacctctg gcaagaacta gaggagagaa gtg ccc gga aag eta 115 

Val Pro Gly Lys Leu 



cgt gta cat gag ctt get aag caa etc ggt att acc age aag gaa eta 
Arg Val His Glu Leu Ala Lys Gin Leu Gly lie Thr Ser Lys Glu Leu 



ctt gee acc ctt aag gat aaa ggc gag ttt gtt aaa acc gca tea tec 
Leu Ala Thr Leu Lys Asp Lys Gly Glu Phe Val Lys Thr Ala Ser Ser 



aca att gaa ccc cca gtt gtg aag agg atg cag gag cac tac ggt teg 
Thr He Glu Pro Pro Val Val Lys Arg Met Gin Glu His Tyr Gly Ser 



age ggt teg gat aag tec gac acc get gcg aag cct gca gcg gca aag 
Ser Gly Ser Asp Lys Ser Asp Thr Ala Ala Lys Pro Ala Ala Ala Lys 



cct get gcg cca aaa cca get gcg tea gca get cca aag cca ggt get 
Pro Ala Ala Pro Lys Pro Ala Ala Ser Ala Ala Pro Lys Pro Gly Ala 



cca gca aaa cct gca gca cct gca gca aag cct gec cca get get cct 

Pro Ala Lys Pro Ala Ala Pro Ala Ala Lys Pro Ala Pro Ala Ala Pro 

90 95 100 

tct gca get tct gca gca aag cca ggc gca gca cct aag cca ggc gtt 

Ser Ala Ala Ser Ala Ala Lys Pro Gly Ala Ala Pro Lys Pro Gly Val 

105 110 115 

cag gca aag cct gca gca gec get aag cca ggc get cca gca aag cca 
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Gln Ala Lys Pro Ala Ala Ala Ala Lys Pro Gly Ala Pro Ala Lys Pro 
120 125 130 

gca gca cct gca get cct tct gec get aag tea ggt tea get tea aag 547 

Ala Ala Pro Ala Ala Pro Ser Ala Ala Lys Ser Gly Ser Ala Ser Lys 

135 140 145 

cct gca gca gca get aag cca gca ttt tct ggc cca act cca ggc gat 595 

Pro Ala Ala Ala Ala Lys Pro Ala Phe Ser Gly Pro Thr Pro Gly Asp 
150 155 160 165 

gca tct aag aag gca gag cca gca get aag cca ggc gcg gaa gca cct 643 

Ala Ser Lys Lys Ala Glu Pro Ala Ala Lys Pro Gly Ala Glu Ala Pro 

170 175 180 

cgc cca ggc ggc atg cca cgt cca atg ggc aag cct get cca aag cca 691 

Arg Pro Gly Gly Met Pro Arg Pro Met Gly Lys Pro Ala Pro Lys Pro 

185 190 195 

ggc gca cgt gca cca cgt gta get aae aac cca ttc tec acc ggt ggt 739 

Gly Ala Arg Ala Pro Arg Val Ala Asn Asn Pro Phe Ser Thr Gly Gly 
200 205 210 

ggc gag cgt cca get cct cgc cca ggt ggc ggc cca cgt cct ggt ggc 787 

Gly Glu Arg Pro Ala Pro Arg Pro Gly Gly Gly Pro Arg Pro Gly Gly 

215 220 225 

gga cct cgc cca ggc ggt gga cca cgt cca cag ggc cag ggt cgt cca 835 

Gly Pro Arg Pro Gly Gly Gly Pro Arg Pro Gin Gly Gin Gly Arg Pro 
230 235 240 245 

ggt ggc cag cga gat ggt cag cgc gac gga cag cgt gat ggt cag ggt 883 

Gly Gly Gin Arg Asp Gly Gin Arg Asp Gly Gin Arg Asp Gly Gin Gly 

250 255 260 

aac cgc ggc ggt cag cgt caa ggc get ggc gca ggt gga cca cgc cca 931 

Asn Arg Gly Gly Gin Arg Gin Gly Ala Gly Ala Gly Gly Pro Arg Pro 

265 270 275 

cag ggt gga cca cgc cct cag ggc ggt tea cgc cca cag ggt ggc tec 979 

Gin Gly Gly Pro Arg Pro Gin Gly Gly Ser Arg Pro Gin Gly Gly Ser 
280 285 290 



get cag ggt get cag gga gca cct tec cag gag cgt caa ggt ggc gga 

Ala Gin Gly Ala Gin Gly Ala Pro Ser Gin Glu Arg Gin Gly Gly Gly 

295 300 305 

cgt cgt cca tec cca gca atg atg cct cca acc cca ggt cag atg cct 

Arg Arg Pro Ser Pro Ala Met Met Pro Pro Thr Pro Gly Gin Met Pro 

310 315 320 325 

get aag gca cct ggc aag ggt ggt cgt ggt ggc caa gee ggc ggt ggc 

Ala Lys Ala Pro Gly Lys Gly Gly Arg Gly Gly Gin Ala Gly Gly Gly 

330 335 340 

get ggt ggc gga ttc aac cgt ggt ggc gga acc ggt ggc ggc gca ggc 

Ala Gly Gly Gly Phe Asn Arg Gly Gly Gly Thr Gly Gly Gly Ala Gly 

345 350 355 



1027 



cgt ggc ggt cgt cgt ggc ggt acc gca ggt gca ttc ggc cgt cca ggt 
Arg Gly Gly Arg Arg Gly Gly Thr Ala Gly Ala Phe Gly Arg Pro Gly 
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360 365 

ggt get cca cgc agg gga cgt aag teg 
Gly Ala Pro Arg Arg Gly Arg Lys Ser 
375 380 

tac gaa tea atg cag gca ccg aac gtc 
Tyr Glu Ser Met Gin Ala Pro Asn Val 
390 395 

gac ggc aag ggt gca ace ate cgc etc 
Asp Gly Lys Gly Ala Thr lie Arg Leu 
410 

gac ttc get gac 
Asp Phe Ala Asp 
425 



370 

aag cgt cag aag cgc aac gag 1267 

Lys Arg Gin Lys Arg Asn Glu 
385 

att ggt ggc gtt cgt ttg cca 1315 

lie Gly Gly Val Arg Leu Pro 
400 405 

gcg cgc ggt gca tct ttg get 1363 
Ala Arg Gly Ala Ser Leu Ala 
415 420 

1375 



<210> 466 
<211> 425 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 466 

Val Pro Gly Lys Leu Arg Val His Glu Leu Ala Lys Gin Leu Gly lie 
15 10 15 

Thr Ser Lys Glu Leu Leu Ala Thr Leu Lys Asp Lys Gly Glu Phe Val 
20 25 30 

Lys Thr Ala Ser Ser Thr lie Glu Pro Pro Val Val Lys Arg Met Gin 
35 40 45 

Glu His Tyr Gly Ser Ser Gly Ser Asp Lys Ser Asp Thr Ala Ala Lys 
50 55 60 

Pro Ala Ala Ala Lys Pro Ala Ala Pro Lys Pro Ala Ala Ser Ala Ala 
65 70 75 80 

Pro Lys Pro Gly Ala Pro Ala Lys Pro Ala Ala Pro Ala Ala Lys Pro 
85 90 95 

Ala Pro Ala Ala Pro Ser Ala Ala Ser Ala Ala Lys Pro Gly Ala Ala 
100 105 110 

Pro Lys Pro Gly Val Gin Ala Lys Pro Ala Ala Ala Ala Lys Pro Gly 
115 120 125 

Ala Pro Ala Lys Pro Ala Ala Pro Ala Ala Pro Ser Ala Ala Lys Ser 
130 135 140 

Gly Ser Ala Ser Lys Pro Ala Ala Ala Ala Lys Pro Ala Phe Ser Gly 
145 150 155 160 

Pro Thr Pro Gly Asp Ala Ser Lys Lys Ala Glu Pro Ala Ala Lys Pro 
165 170 175 

Gly Ala Glu Ala Pro Arg Pro Gly Gly Met Pro Arg Pro Met Gly Lys 
180 185 190 
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Pro Ala Pro Lys Pro Gly Ala Arg Ala Pro Arg Val Ala Asn Asn Pro 
195 200 205 

Phe Ser Thr Gly Gly Gly Glu Arg Pro Ala Pro Arg Pro Gly Gly Gly 
210 215 220 

Pro Arg Pro Gly Gly Gly Pro Arg Pro Gly Gly Gly Pro Arg Pro Gin 
225 230 235 240 

Gly Gin Gly Arg Pro Gly Gly Gin Arg Asp Gly Gin Arg Asp Gly Gin 
245 250 255 

Arg Asp Gly Gin Gly Asn Arg Gly Gly Gin Arg Gin Gly Ala Gly Ala 
260 265 270 

Gly Gly Pro Arg Pro Gin Gly Gly Pro Arg Pro Gin Gly Gly Ser Arg 
275 280 285 

Pro Gin Gly Gly Ser Ala Gin Gly Ala Gin Gly Ala Pro Ser Gin Glu 
290 295 300 

Arg Gin Gly Gly Gly Arg Arg Pro Ser Pro Ala Met Met Pro Pro Thr 
305 310 315 320 

Pro Gly Gin Met Pro Ala Lys Ala Pro Gly Lys Gly Gly Arg Gly Gly 
325 330 335 

Gin Ala Gly Gly Gly Ala Gly Gly Gly Phe Asn Arg Gly Gly Gly Thr 
340 345 350 

Gly Gly Gly Ala Gly Arg Gly Gly Arg Arg Gly Gly Thr Ala Gly Ala 
355 360 365 

Phe Gly Arg Pro Gly Gly Ala Pro Arg Arg Gly Arg Lys Ser Lys Arg 
370 375 380 

Gin Lys Arg Asn Glu Tyr Glu Ser Met Gin Ala Pro Asn Val lie Gly 
385 390 395 400 

Gly Val Arg Leu Pro Asp Gly Lys Gly Ala Thr lie Arg Leu Ala Arg 
405 410 415 

Gly Ala Ser Leu Ala Asp Phe Ala Asp 
420 425 



<210> 467 
<211> 1751 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1728) 

<223> FRXA01496 

<400> 467 

gca gac gca gca gca ttg gtt cag get ctg ttc aac ttg ggt gaa atg 
Ala Asp Ala Ala Ala Leu Val Gin Ala Leu Phe Asn Leu Gly Glu Met 
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gtc acc gca act gca teg gtt tct gat gaa acc ttg cag ctg etc ggt 
Val Thr Ala Thr Ala Ser Val Ser Asp Glu Thr Leu Gin Leu Leu Gly 



gag gaa atg aac tac aag gtt cag gtt gtt tec cca gaa gat gaa gac 144 

Glu Glu Met Asn Tyr Lys Val Gin Val Val Ser Pro Glu Asp Glu Asp 
35 40 45 

cgt gag ctg etc gaa age ttc gac ctt cag ttc ggt gag gac gaa ggt 192 

Arg Glu Leu Leu Glu Ser Phe Asp Leu Gin Phe Gly Glu Asp Glu Gly 
50 55 60 

ggc gag get gac ctt get aag cgt cct cca gtg gtt acc gtc atg ggt 240 

Gly Glu Ala Asp Leu Ala Lys Arg Pro Pro Val Val Thr Val Met Gly 

65 70 75 80 

cac gtt gac cac ggt aag act cgt ttg ctg gat act ate cgt aag gca 288 

His Val Asp His Gly Lys Thr Arg Leu Leu Asp Thr lie Arg Lys Ala 
85 90 95 

aat gtg ggc tec gac gaa gec ggc ggc att acc cag ggc att ggt gca 336 

Asn Val Gly Ser Asp Glu Ala Gly Gly lie Thr Gin Gly lie Gly Ala 
100 105 110 

tac cag gtc aag gta aat gtc gag gac act gag cgc acg ate acc ttc 384 

Tyr Gin Val Lys Val Asn Val Glu Asp Thr Glu Arg Thr He Thr Phe 
115 120 125 

ctg gat acc cca ggt cac gag gec ttc acc gca atg cgt gec cgt ggt 432 

Leu Asp Thr Pro Gly His Glu Ala Phe Thr Ala Met Arg Ala Arg Gly 
130 135 140 

gca aag tec aca gat ate gcg gtt ctg gtt gtt gca gca gac gac ggc 480 

Ala Lys Ser Thr Asp He Ala Val Leu Val Val Ala Ala Asp Asp Gly 

145 150 155 160 

gtt atg cct cag act gtg gaa gca ate aac cac get aag get gca gat 528 

Val Met Pro Gin Thr Val Glu Ala lie Asn His Ala Lys Ala Ala Asp 
165 170 175 

gta cca ate gtg gtt gca gtg aac aag att gat aag cca gaa get tct 576 

Val Pro He Val Val Ala Val Asn Lys He Asp Lys Pro Glu Ala Ser 
180 185 190 

cca gag aag ate cgt ggt cag ctg acc gaa tac gga ttg ate cct gaa 624 

Pro Glu Lys He Arg Gly Gin Leu Thr Glu Tyr Gly Leu He Pro Glu 
195 200 205 

gag tac ggt ggc gac acc ate ttc gtt gac ate tct gca aag cag gga 672 

Glu Tyr Gly Gly Asp Thr He Phe Val Asp He Ser Ala Lys Gin Gly 
210 215 220 

ctg aac ate gat gag ctg etc get tct gtc tgc ctg acc gca gac get 720 

Leu Asn He Asp Glu Leu Leu Ala Ser Val Cys Leu Thr Ala Asp Ala 

225 230 235 240 

gag ctt gac ctt gtt get aac cca gaa atg gac gca cag ggt gtt gca 768 

Glu Leu Asp Leu Val Ala Asn Pro Glu Met Asp Ala Gin Gly Val Ala 
245 250 255 

att gaa get cac etc gac cgt ggt cgt gga cca gtg gca acc gtt ate 816 
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Ile Glu Ala His Leu Asp Arg Gly Arg Gly Pro Val Ala Thr Val lie 
260 265 270 

gtc cag cgc ggt acc ctg cgc gtc ggt gac tec ate gtt gca ggc gat 864 
Val Gin Arg Gly Thr Leu Arg Val Gly Asp Ser lie Val Ala Gly Asp 
275 280 285 

acc tac gga cgt gtt cgc cgc atg gtg gac gaa tac gga cgc gac gtt 912 
Thr Tyr Gly Arg Val Arg Arg Met Val Asp Glu Tyr Gly Arg Asp Val 
290 295 300 

gaa gag gec gga cct tec cgt cct gtt cag gtt cag ggt ctt aac ggt 960 
Glu Glu Ala Gly Pro Ser Arg Pro Val Gin Val Gin Gly Leu Asn Gly 
305 310 315 320 

gtc cca ggc gec ggc gac aac ctt ctg gtt gtt gaa gat gac cgc att 1008 
Val Pro Gly Ala Gly Asp Asn Leu Leu Val Val Glu Asp Asp Arg lie 
325 330 335 

gca cgt cag att get aac cag cgc aac gec cgc aag cgt aac get ctg 1056 
Ala Arg Gin lie Ala Asn Gin Arg Asn Ala Arg Lys Arg Asn Ala Leu 
340 345 350 

gca gca cgc tec cgt aag cgc gtc tec etc gag gat ctg gat tea gtt 1104 
Ala Ala Arg Ser Arg Lys Arg Val Ser Leu Glu Asp Leu Asp Ser Val 
355 360 365 

ctt aag gaa cat age acc ctt aac etc att ctt aag ggc gac aac gca 1152 
Leu Lys Glu His Ser Thr Leu Asn Leu lie Leu Lys Gly Asp Asn Ala 
370 375 380 

ggt tec gtg gaa gca ctg gaa gaa gca ttg eta aag att gag atg gac 1200 
Gly Ser Val Glu Ala Leu Glu Glu Ala Leu Leu Lys lie Glu Met Asp 
385 390 395 400 

gat gaa gtc cag etc aac ate ate gac cgc ggt gtg ggt gca gtt acc 1248 
Asp Glu Val Gin Leu Asn lie lie Asp Arg Gly Val Gly Ala Val Thr 
405 410 415 

cag acc aac gtc acc ctt gca get gca tec gac get gtc ate ate gee 1296 
Gin Thr Asn Val Thr Leu Ala Ala Ala Ser Asp Ala Val lie lie Ala 
420 425 430 

ttc aac gtt cgc get gaa ggt aag gca act gag gaa gca aac gca gaa 1344 
Phe Asn Val Arg Ala Glu Gly Lys Ala Thr Glu Glu Ala Asn Ala Glu 
435 440 445 

ggc gtc gat gtt cgt tac tac acg ate ate tac cgt get ate gaa gag 1392 
Gly Val Asp Val Arg Tyr Tyr Thr lie He Tyr Arg Ala He Glu Glu 
450 455 460 

gtc gag gcg gec etc aag ggc atg etc aag cca ate tac gaa gag cgc 1440 
Val Glu Ala Ala Leu Lys Gly Met Leu Lys Pro He Tyr Glu Glu Arg 
465 470 475 480 

gtt ate gga cat get gag ate cgt gcg ate ttc aag get tec tct gtc 1488 
Val lie Gly His Ala Glu lie Arg Ala He Phe Lys Ala Ser Ser Val 
485 490 495 

ggc etc ate gca ggt tgc atg gtt gaa gac ggc aag gtg cgc cga aac 1536 
Gly Leu He Ala Gly Cys Met Val Glu Asp Gly Lys Val Arg Arg Asn 
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gcc aca gtc cgc att att cgc gac ggc aac gtc ate gec gag aat gca 1584 
Ala Thr Val Arg lie lie Arg Asp Gly Asn Val lie Ala Glu Asn Ala 
515 520 525 

aag ate gtg tec ctt cgc cgt gag aag gac gat gcc ace gaa gtc tct 1632 
Lys lie Val Ser Leu Arg Arg Glu Lys Asp Asp Ala Thr Glu Val Ser 
530 535 540 

gca ggc tac gag tgc ggt atg gtt ctg tct tac cca gac ate tec gtc 1680 
Ala Gly Tyr Glu Cys Gly Met Val Leu Ser Tyr Pro Asp He Ser Val 
545 550 555 560 

gac gac aag ate gag gtc tac gaa atg gtt gag gtt cca cgc gaa get 1728 
Asp Asp Lys He Glu Val Tyr Glu Met Val Glu Val Pro Arg Glu Ala 
565 570 575 

taagcatttc eggctegggg cat 1751 

<210> 468 
<211> 576 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 468 

Ala Asp Ala Ala Ala Leu Val Gin Ala Leu Phe Asn Leu Gly Glu Met 
1 5 10 15 

Val Thr Ala Thr Ala Ser Val Ser Asp Glu Thr Leu Gin Leu Leu Gly 
20 25 30 

Glu Glu Met Asn Tyr Lys Val Gin Val Val Ser Pro Glu Asp Glu Asp 
35 40 45 

Arg Glu Leu Leu Glu Ser Phe Asp Leu Gin Phe Gly Glu Asp Glu Gly 
50 55 60 

Gly Glu Ala Asp Leu Ala Lys Arg Pro Pro Val Val Thr Val Met Gly 
65 70 75 80 

His Val Asp His Gly Lys Thr Arg Leu Leu Asp Thr He Arg Lys Ala 
85 90 95 

Asn Val Gly Ser Asp Glu Ala Gly Gly He Thr Gin Gly He Gly Ala 
100 105 110 

Tyr Gin Val Lys Val Asn Val Glu Asp Thr Glu Arg Thr He Thr Phe 
115 120 125 

Leu Asp Thr Pro Gly His Glu Ala Phe Thr Ala Met Arg Ala Arg Gly 
130 135 140 

Ala Lys Ser Thr Asp He Ala Val Leu Val Val Ala Ala Asp Asp Gly 
145 150 155 160 

Val Met Pro Gin Thr Val Glu Ala He Asn His Ala Lys Ala Ala Asp 
165 170 175 



Val Pro He Val Val Ala Val Asn Lys He Asp Lys Pro Glu Ala Ser 
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180 



18: 



190 



Pro Glu Lys He Arg Gly Gin Leu Thr Glu Tyr Gly Leu He Pro Glu 
195 200 205 

Glu Tyr Gly Gly Asp Thr He Phe Val Asp He Ser Ala Lys Gin Gly 
210 215 220 

Leu Asn He Asp Glu Leu Leu Ala Ser Val Cys Leu Thr Ala Asp Ala 
225 230 235 240 

Glu Leu Asp Leu Val Ala Asn Pro Glu Met Asp Ala Gin Gly Val Ala 
245 250 255 

He Glu Ala His Leu Asp Arg Gly Arg Gly Pro Val Ala Thr Val He 
260 265 270 

Val Gin Arg Gly Thr Leu Arg Val Gly Asp Ser He Val Ala Gly Asp 
275 280 285 

Thr Tyr Gly Arg Val Arg Arg Met Val Asp Glu Tyr Gly Arg Asp Val 
290 295 300 

Glu Glu Ala Gly Pro Ser Arg Pro Val Gin Val Gin Gly Leu Asn Gly 
305 310 315 320 

Val Pro Gly Ala Gly Asp Asn Leu Leu Val Val Glu Asp Asp Arg He 
325 330 335 

Ala Arg Gin He Ala Asn Gin Arg Asn Ala Arg Lys Arg Asn Ala Leu 
340 345 350 

Ala Ala Arg Ser Arg Lys Arg Val Ser Leu Glu Asp Leu Asp Ser Val 
355 360 365 

Leu Lys Glu His Ser Thr Leu Asn Leu He Leu Lys Gly Asp Asn Ala 
370 375 380 

Gly Ser Val Glu Ala Leu Glu Glu Ala Leu Leu Lys He Glu Met Asp 
385 390 395 400 

Asp Glu Val Gin Leu Asn He He Asp Arg Gly Val Gly Ala Val Thr 
405 410 415 

Gin Thr Asn Val Thr Leu Ala Ala Ala Ser Asp Ala Val He He Ala 
420 425 430 

Phe Asn Val Arg Ala Glu Gly Lys Ala Thr Glu Glu Ala Asn Ala Glu 
435 440 445 

Gly Val Asp Val Arg Tyr Tyr Thr He He Tyr Arg Ala He Glu Glu 
450 455 460 

Val Glu Ala Ala Leu Lys Gly Met Leu Lys Pro He Tyr Glu Glu Arg 
465 470 475 480 

Val He Gly His Ala Glu He Arg Ala He Phe Lys Ala Ser Ser Val 



485 



490 



495 



Gly Leu He Ala Gly Cys Met Val Glu Asp Gly Lys Val Arg Arg Asn 
500 505 510 
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Ala Thr Val Arg He He Arg Asp Gly Asn Val He Ala Glu Asn Ala 
515 520 525 

Lys He Val Ser Leu Arg Arg Glu Lys Asp Asp Ala Thr Glu Val Ser 
530 535 540 

Ala Gly Tyr Glu Cys Gly Met Val Leu Ser Tyr Pro Asp He Ser Val 
545 550 555 560 

Asp Asp Lys He Glu Val Tyr Glu Met Val Glu Val Pro Arg Glu Ala 
565 570 575 



<210> 469 
<211> 339 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> ( 101 ) . . (316) 

<223> RXA00677 

<400> 469 

cctatatcga tggtgtgcgt acatcttgag tgacgcaacc attttgaagt ggaaaaactt 60 

aaggcctccc gcaggggagt gttctggaaa agcggaggat atg get aag gaa ggc 115 

Met Ala Lys Glu Gly 



get att gaa gtt gag ggt cgc att gtc gaa cct ctg ccg aat gca atg 
Ala lie Glu Val Glu Gly Arg He Val Glu Pro Leu Pro Asn Ala Met 



ttc cga gtc gag etc gac aac gga cac aag gta etc gec cac ate agt 
Phe Arg Val Glu Leu Asp Asn Gly His Lys Val Leu Ala His He Ser 



gga aag atg cgc cag cac tac ate cgt ate ctt cct gag gac cgc gtc 
Gly Lys Met Arg Gin His Tyr He Arg He Leu Pro Glu Asp Arg Val 



gtt gta gag ctg teg ccc tat gat ctg act cgt gga cga ate gtt tac 
Val Val Glu Leu Ser Pro Tyr Asp Leu Thr Arg Gly Arg He Val Tyr 



cgc tac aag taaaaataag etttaagect cca 
Arg Tyr Lys 



<210> 470 
<211> 72 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 470 



BGI-127CP 



- 614 - 



Met Ala Lys Glu Gly Ala lie Glu 
1 5 

Leu Pro Asn Ala Met Phe Arg Val 
20 

Leu Ala His lie Ser Gly Lys Met 
35 40 

Pro Glu Asp Arg Val Val Val Glu 
50 55 

Gly Arg lie Val Tyr Arg Tyr Lys 
65 70 



Val Glu Gly Arg lie Val Glu Pro 
10 15 

Glu Leu Asp Asn Gly His Lys Val 
25 30 



Arg Gin His Tyr lie Arg lie Leu 
45 



Leu Ser Pro Tyr Asp Leu Thr Arg 
60 



<210> 471 
<211> 667 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (667) 

<223> RXN01284 



<400> 471 

atctgtgtgc tcagtcttcc aggctgctta tcacagtgaa agcaaaacca attcgtggct 60 

gcgaaagtcg tagccaccac gaagtccagg aggacataca gtg gca aag gcg aag 11' 

Val Ala Lys Ala Lys 
1 5 



ttc gag cgt acc aag ccc cac gta aac ate ggc acc ate ggt cac gtt 
Phe Glu Arg Thr Lys Pro His Val Asn lie Gly Thr lie Gly His Val 



gac cac ggt aag acc acc acc acc gcg get ate acc aag gtt ctg get 
Asp His Gly Lys Thr Thr Thr Thr Ala Ala He Thr Lys Val Leu Ala 



gac act tac cct gag etc aac gag get ttc gee ttc gac tec ate gat 
Asp Thr Tyr Pro Glu Leu Asn Glu Ala Phe Ala Phe Asp Ser He Asp 



aag get cct gag gag aag gag cgt ggc ate acg ate aac ate tec cac 307 
Lys Ala Pro Glu Glu Lys Glu Arg Gly He Thr He Asn He Ser His 
55 60 65 



gtt gag tac cag act gaa aag cgc cac tac gca cac gtt gac get cca 
Val Glu Tyr Gin Thr Glu Lys Arg His Tyr Ala His Val Asp Ala Pro 
70 75 80 85 



ggc cac gee gac tac ate aag aac atg att acc ggc get get cag atg 403 
Gly His Ala Asp Tyr He Lys Asn Met He Thr Gly Ala Ala Gin Met 
90 95 100 



gac ggc gca ate etc gtt gtt get get acc gac ggc cca atg cct cag 451 
Asp Gly Ala He Leu Val Val Ala Ala Thr Asp Gly Pro Met Pro Gin 
105 110 115 
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acc cgt gag cac gtt ctt ctt get cgc cag gtt ggc gtt cct tac ate 499 

Thr Arg Glu His Val Leu Leu Ala Arg Gin Val Gly Val Pro Tyr He 

120 125 130 

etc gtt get ctt aac aag tgc gac atg gtt gag gat gag gaa ate ate 547 

Leu Val Ala Leu Asn Lys Cys Asp Met Val Glu Asp Glu Glu He He 

135 140 145 

gag etc gtc gag atg gaa gtt cgt gaa ctt ctt get gag cag gac tac 595 

Glu Leu Val Glu Met Glu Val Arg Glu Leu Leu Ala Glu Gin Asp Tyr 

150 155 160 165 

gac gaa gag get cca att gtt cac ate tec get ctg aag get ctt gag 643 

Asp Glu Glu Ala Pro lie Val His He Ser Ala Leu Lys Ala Leu Glu 
170 175 180 

ggc gac gag aag tgg ggc aag cag 667 

Gly Asp Glu Lys Trp Gly Lys Gin 
185 



<210> 472 
<211> 189 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 472 

Val Ala Lys Ala Lys Phe Glu Arg : 
1 5 

Thr He Gly His Val Asp His Gly ] 
20 

Thr Lys Val Leu Ala Asp Thr Tyr J 
35 40 

Phe Asp Ser He Asp Lys Ala 
50 55 

He Asn He Ser His Val Glu Tyr 
65 70 

His Val Asp Ala Pro Gly His Ala 
85 

Gly Ala Ala Gin Met Asp Gly Ala 
100 

Gly Pro Met Pro Gin Thr Arg Glu 

115 120 

Gly Val Pro Tyr He Leu Val Ala 
130 135 

Asp Glu Glu He He Glu Leu Val 
145 150 

Ala Glu Gin Asp Tyr Asp 

165 



Thr Lys Pro His Val Asn He Gly 
10 15 

Lys Thr Thr Thr Thr Ala Ala He 
25 30 

Pro Glu Leu Asn Glu Ala Phe Ala 
45 

Glu Lys Glu Arg Gly He Thr 
60 

Gin Thr Glu Lys Arg His Tyr Ala 

75 80 

Asp Tyr He Lys Asn Met He Thr 
90 95 

He Leu Val Val Ala Ala Thr Asp 
105 110 

His Val Leu Leu Ala Arg Gin Val 
125 

Leu Asn Lys Cys Asp Met Val Glu 
140 

Glu Met Glu Val Arg Glu Leu Leu 

155 160 

Pro He Val His He Ser Ala 
170 175 



Pro Glu 



Glu Glu Ala 



Leu Lys Ala Leu Glu Gly Asp Glu Lys Trp Gly Lys Gin 
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<210> 473 
<211> 507 
<212> DNA 

<213> Corynebacterium glut, 

<220> 
<221> CDS 
<222> (1) . . (507) 
<223> FRXA01284 

<400> 473 

gtt gac cac ggt aag acc acc acc acc gcg get ate acc aag gtt ctg 
Val Asp His Gly Lys Thr Thr Thr Thr Ala Ala lie Thr Lys Val Leu 



get gac act tac cct gag etc aac cag get ttc gee ttc gac tec ate 
Ala Asp Thr Tyr Pro Glu Leu Asn Gin Ala Phe Ala Phe Asp Ser lie 



gat aag get cct gag gag aag gag cgt ggc ate acg ate aac ate tec 
Asp Lys Ala Pro Glu Glu Lys Glu Arg Gly lie Thr lie Asn lie Ser 



cac gtt gag tac cag act gaa aag cgc cac tac gca cac gtt gac get 
His Val Glu Tyr Gin Thr Glu Lys Arg His Tyr Ala His Val Asp Ala 



cca ggc cac gec gac tac ate aag aac atg att acc ggc get get cag 
Pro Gly His Ala Asp Tyr lie Lys Asn Met He Thr Gly Ala Ala Gin 



atg gac ggc gca ate etc gtt gtt get get acc gac ggc cca atg cct 
Met Asp Gly Ala He Leu Val Val Ala Ala Thr Asp Gly Pro Met Pro 



cag acc cgt gag cac gtt ctt ctt get cgc cag gtt ggc gtt cct tac 

Gin Thr Arg Glu His Val Leu Leu Ala Arg Gin Val Gly Val Pro Tyr 

100 105 110 

ate etc gtt get ctt aac aag tgc gac atg gtt gag gat gag gaa ate 

He Leu Val Ala Leu Asn Lys Cys Asp Met Val Glu Asp Glu Glu He 

115 120 125 

ate gag etc gtc gag atg gaa gtt cgt gaa ctt ctt get gag cag gac 

He Glu Leu Val Glu Met Glu Val Arg Glu Leu Leu Ala Glu Gin Asp 

130 135 140 

tac gac gaa gag get cca att gtt cac ate tec get ctg aag get ctt 

Tyr Asp Glu Glu Ala Pro He Val His He Ser Ala Leu Lys Ala Leu 

145 150 155 160 

gag ggc gac gag aag tgg ggc aag cag 

Glu Gly Asp Glu Lys Trp Gly Lys Gin 
165 



<210> 474 
<211> 169 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 474 

Val Asp His Gly Lys Thr Thr Thr r 
1 5 



Thr Ala Ala lie Thr Lys Val Leu 
10 15 



Ala Asp Thr Tyr Pro Glu Leu Asn Gin Ala Phe Ala Phe Asp Ser lie 
20 . 25 30 

Asp Lys Ala Pro Glu Glu Lys Glu Arg Gly lie Thr lie Asn lie Ser 
35 40 45 

His Val Glu Tyr Gin Thr Glu Lys Arg His Tyr Ala His Val Asp Ala 
50 55 60 

Pro Gly His Ala Asp Tyr lie Lys Asn Met lie Thr Gly Ala Ala Gin 
65 70 75 80 

Met Asp Gly Ala lie Leu Val Val Ala Ala Thr Asp Gly Pro Met Pro 
85 90 95 

Gin Thr Arg Glu His Val Leu Leu Ala Arg Gin Val Gly Val Pro Tyr 
100 105 110 

lie Leu Val Ala Leu Asn Lys Cys Asp Met Val Glu Asp Glu Glu lie 
115 120 125 

lie Glu Leu Val Glu Met Glu Val Arg Glu Leu Leu Ala Glu Gin Asp 
130 135 140 

Tyr Asp Glu Glu Ala Pro lie Val His lie Ser Ala Leu Lys Ala Leu 
145 150 155 160 

Glu Gly Asp Glu Lys Trp Gly Lys Gin 
165 



<210> 475 
<211> 684 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (661) 

<223> RXA00138 

<400> 475 

cctcatcgtg gtgtaatcta ggtgagctaa tcggtctgcg cgtttttcaa gcactttgcg 60 

cagaccccca tccacgtaat ccacgaggga gatcacatcc gtg gca act acc get 11 

Val Ala Thr Thr Ala 
1 5 

gat ttc aag aac ggt eta gtt etc aag aac gaa ggc aag ctg cag cag 16 
Asp Phe Lys Asn Gly Leu Val Leu Lys Asn Glu Gly Lys Leu Gin Gin 

10 15 20 



ate ate gag ttc cag cac gtc aag cca ggc aag ggc cca gca ttc gtg 
lie lie Glu Phe Gin His Val Lys Pro Gly Lys Gly Pro Ala Phe Val 



211 
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cga acc aaa etc aag gac gtc gtg acc ggc aag acc ate gac aag ace 259 
Arg Thr Lys Leu Lys Asp Val Val Thr Gly Lys Thr He Asp Lys Thr 
40 45 50 

tgg aac gca ggc gtc aag gtt gaa acc gca acc gtc gac cgc cgc gat 307 
Trp Asn Ala Gly Val Lys Val Glu Thr Ala Thr Val Asp Arg Arg Asp 
55 60 65 

gtc acc tat ttg tac aac gac ggc act tec ttc ate gtc atg gat gac 355 
Val Thr Tyr Leu Tyr Asn Asp Gly Thr Ser Phe He Val Met Asp Asp 
70 75 80 85 

aag act ttc gag cag tac gag ctg tec cca gac gca ttc ggc gac get 403 
Lys Thr Phe Glu Gin Tyr Glu Leu Ser Pro Asp Ala Phe Gly Asp Ala 
90 95 100 

ggc cgc ttc eta ctt gaa aac atg cgc gtt cag gtc tec ttc cac gaa 451 
Gly Arg Phe Leu Leu Glu Asn Met Arg Val Gin Val Ser Phe His Glu 
105 110 115 

ggc gag gca etc ttc ggc gaa etc cca gta tct gtc gac etc cgc gtc 499 
Gly Glu Ala Leu Phe Gly Glu Leu Pro Val Ser Val Asp Leu Arg Val 
120 125 130 

gag cac acc gat cca ggc ctg cag ggc gac cgc tec acc ggc ggc acc 547 
Glu His Thr Asp Pro Gly Leu Gin Gly Asp Arg Ser Thr Gly Gly Thr 
135 140 145 

aag cca gca acc etc gag acc ggc get gaa ate cag gtc cca ctg ttc 595 
Lys Pro Ala Thr Leu Glu Thr Gly Ala Glu He Gin Val Pro Leu Phe 
150 155 160 165 

ate gag acc gga aac gta etc aag gta gac acc cgc gac ggt tec tac 643 
He Glu Thr Gly Asn Val Leu Lys Val Asp Thr Arg Asp Gly Ser Tyr 
170 175 180 

etc tec cgc gtt aac aac taagattctt aaaaccttta aga 684 
Leu Ser Arg Val Asn Asn 
185 



<210> 476 
<211> 187 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 476 

Val Ala Thr Thr Ala Asp Phe Lys Asn Gly Leu Val Leu Lys Asn Glu 
15 10 15 

Gly Lys Leu Gin Gin He He Glu Phe Gin His Val Lys Pro Gly Lys 
20 25 30 

Gly Pro Ala Phe Val Arg Thr Lys Leu Lys Asp Val Val Thr Gly Lys 
35 40 45 



Thr He Asp Lys Thr Trp Asn Ala Gly Val Lys Val Glu Thr Ala Thr 
50 55 60 
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Val Asp Arg Arg Asp Val Thr Tyr Leu Tyr Asn Asp Gly Thr Ser Phe 
65 70 75 80 

lie Val Met Asp Asp Lys Thr Phe Glu Gin Tyr Glu Leu Ser Pro Asp 
85 90 95 

Ala Phe Gly Asp Ala Gly Arg Phe Leu Leu Glu Asn Met Arg Val Gin 
100 105 110 

Val Ser Phe His Glu Gly Glu Ala Leu Phe Gly Glu Leu Pro Val Ser 
115 120 125 

Val Asp Leu Arg Val Glu His Thr Asp Pro Gly Leu Gin Gly Asp Arg 
130 135 140 

Ser Thr Gly Gly Thr Lys Pro Ala Thr Leu Glu Thr Gly Ala Glu lie 
145 150 155 160 

Gin Val Pro Leu Phe He Glu Thr Gly Asn Val Leu Lys Val Asp Thr 
165 170 175 

Arg Asp Gly Ser Tyr Leu Ser Arg Val Asn Asn 
180 185 



<210> 477 
<211> 480 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (457) 

<223> RXA00331 

<400> 477 

cagcgccgac cagcaagcga agtactgacc cagatttacg aagaagtgct cccccacctc 60 

taaaatgcct gttccggcac ttcccttcgg ggaaacagct atg gtt ggc cac atg 115 

Met Val Gly His Met 
1 5 

teg aat gat cac cca tac tec ccc gca aaa cgc gtc gga aat ttc ate 163 

Ser Asn Asp His Pro Tyr Ser Pro Ala Lys Arg Val Gly Asn Phe He 
10 15 20 

ttc gtc tec ggc get ctt tea gta gac aag gac tac caa cca gtc gtc 211 
Phe Val Ser Gly Ala Leu Ser Val Asp Lys Asp Tyr Gin Pro Val Val 
25 30 35 

ggt cgt aaa gaa gca gtt gat gca gca ctt gaa cgc atg cgt gaa cgc 259 
Gly Arg Lys Glu Ala Val Asp Ala Ala Leu Glu Arg Met Arg Glu Arg 



etc gec acc get ggt ggt gaa etc aaa gac gtt gtg aaa etc act tac 
Leu Ala Thr Ala Gly Gly Glu Leu Lys Asp Val Val Lys Leu Thr Tyr 



ttt gtc acc gac ate age ctg cgc gaa gaa tgc aac gag caa ttc cga 
Phe Val Thr Asp lie Ser Leu Arg Glu Glu Cys Asn Glu Gin Phe Arg 
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gag cat ttc etc gaa ggc cgc ccg gca cgc tct ttc gtg ggt gca tea 403 
Glu His Phe Leu Glu Gly Arg Pro Ala Arg Ser Phe Val Gly Ala Ser 
90 95 100 

teg ctt cct tat ggt gca act gtg gaa att gat gcg att gcg atg ate 451 
Ser Leu Pro Tyr Gly Ala Thr Val Glu He Asp Ala He Ala Met He 
105 110 115 

gag gac taaccagagc atttttcgea cga 480 
Glu Asp 



<210> 478 
<211> 119 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 478 

Met Val Gly His Met Ser Asn Asp His Pro Tyr Ser Pro Ala Lys Arg 
15 10 15 

Val Gly Asn Phe He Phe Val Ser Gly Ala Leu Ser Val Asp Lys Asp 
20 25 30 

Tyr Gin Pro Val Val Gly Arg Lys Glu Ala Val Asp Ala Ala Leu Glu 
35 40 45 

Arg Met Arg Glu Arg Leu Ala Thr Ala Gly Gly Glu Leu Lys Asp Val 
50 55 60 

Val Lys Leu Thr Tyr Phe Val Thr Asp He Ser Leu Arg Glu Glu Cys 
65 70 75 80 

Asn Glu Gin Phe Arg Glu His Phe Leu Glu Gly Arg Pro Ala Arg Ser 
85 90 95 

Phe Val Gly Ala Ser Ser Leu Pro Tyr Gly Ala Thr Val Glu He Asp 
100 105 110 

Ala He Ala Met He Glu Asp 
115 



<210> 479 
<211> 570 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (570) 

<223> RXA02822 

<400> 479 

ggt acc gag gtt age cat ccc gee cat ggt gcg tgg age cag ttc aag 

Gly Thr Glu Val Ser His Pro Ala His Gly Ala Trp Ser Gin Phe Lys 
15 10 15 

ttt gaa ggt ggc gtg cac cgt gtt cag cgt gtg cct gtt act gaa tct 
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Phe Glu Gly Gly Val His Arg Val Gin Arg Val Pro Val Thr Glu Ser 



cag gga cgc ate cag acc tct get get ggt gtc ttg gtt tac cca gaa 
Gin Gly Arg He Gin Thr Ser Ala Ala Gly Val Leu Val Tyr Pro Glu 



cca gat gag gtg gaa aac gtt gag ate gat gag aag gat att cgc gtc 
Pro Asp Glu Val Glu Asn Val Glu lie Asp Glu Lys Asp He Arg Val 
50 55 60 

gat gtg tac cgt tec tea ggt aag ggt ggt cag ggc gtt aac acc act 
Asp Val Tyr Arg Ser Ser Gly Lys Gly Gly Gin Gly Val Asn Thr Thr 



gac tec get gtg cgt att acc cac ttg cca act ggt ttg gtg gtg acc 
Asp Ser Ala Val Arg He Thr His Leu Pro Thr Gly Leu Val Val Thr 



tgt cag aag gag cgc tec cag att cag aac cgt gcg cgt gcg atg cag 

Cys Gin Lys Glu Arg Ser Gin He Gin Asn Arg Ala Arg Ala Met Gin 

100 105 110 

gtt ttg get gee cgt tta cag gcg atg aag gaa gag gaa gcg gcg get 

Val Leu Ala Ala Arg Leu Gin Ala Met Lys Glu Glu Glu Ala Ala Ala 

115 120 125 

gag get get acg gga cgt get gcg cag att cgc acc atg gac cgc tct 

Glu Ala Ala Thr Gly Arg Ala Ala Gin He Arg Thr Met Asp Arg Ser 

130 135 140 

gag cgc ate cgt acc tac aac tgg ccg gaa aac cgc ate age gat cac 

Glu Arg lie Arg Thr Tyr Asn Trp Pro Glu Asn Arg He Ser Asp His 

145 150 155 160 

cgt att ggt ttt aag gcg aac aac ctt gat teg gtt etc gat ggt gaa 
Arg He Gly Phe Lys Ala Asn Asn Leu Asp Ser Val Leu Asp Gly Glu 



ttg gat gat ctg ttc acc gcg ttg cag get get gag cgt gca 
Leu Asp Asp Leu Phe Thr Ala Leu Gin Ala Ala Glu Arg Ala 
180 185 190 



<210> 480 
<211> 190 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 480 

Gly Thr Glu Val Ser His Pro Ala His Gly Ala Trp Ser Gin Phe Lys 
15 10 15 

Phe Glu Gly Gly Val His Arg Val Gin Arg Val Pro Val Thr Glu Ser 
20 25 30 

Gin Gly Arg He Gin Thr Ser Ala Ala Gly Val Leu Val Tyr Pro Glu 
35 40 45 

Pro Asp Glu Val Glu Asn Val Glu He Asp Glu Lys Asp He Arg Val 
50 55 60 
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Asp Val Tyr Arg Ser Ser Gly Lys 

65 70 

Asp Ser Ala Val Arg lie Thr His 
85 



Cys Gin Lys Glu Arg Ser Gin lie 
100 



Val Leu Ala Ala Arg Leu Gin Ala 
115 120 

Glu Ala Ala Thr Gly Arg Ala Ala 
130 135 

Glu Arg lie Arg Thr Tyr Asn Trp 
145 150 



Arg lie Gly Phe Lys Ala Asn Asn 
165 



Leu Asp Asp Leu Phe Thr Ala Leu 
180 



Gly Gly Gin Gly Val Asn Thr Thr 
75 80 

Leu Pro Thr Gly Leu Val Val Thr 
90 95 

Gin Asn Arg Ala Arg Ala Met Gin 
105 HO 

Met Lys Glu Glu Glu Ala Ala Ala 
125 

Gin lie Arg Thr Met Asp Arg Ser 
140 

Pro Glu Asn Arg lie Ser Asp His 
155 160 

Leu Asp Ser Val Leu Asp Gly Glu 
170 175 

Gin Ala Ala Glu Arg Ala 
185 190 



<210> 481 
<211> 480 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101 ) . . (457) 

<223> RXA00011 

<400> 481 

gaagttcttc ccgtggtgga aaaagtggac tccatcgaca tccctgatgc cgatgttcgc 60 

gtcgatgtct accgctcctc cggcccaggt ggtcagtcca gtg aac acc acc gac 115 

Val Asn Thr Thr Asp 



tct gcc gtg cgc ctg acc cac ate cca acc ggc ate gtg gtg acc tgc 
Ser Ala Val Arg Leu Thr His He Pro Thr Gly He Val Val Thr Cys 



caa aac gag aaa tea cag ate caa aac aag gca tec gcg atg cgt gtt 
Gin Asn Glu Lys Ser Gin He Gin Asn Lys Ala Ser Ala Met Arg Val 



etc cag gca aaa ctg ctt gag cgt aaa cgc cag gaa gaa cgc gcc gaa 
Leu Gin Ala Lys Leu Leu Glu Arg Lys Arg Gin Glu Glu Arg Ala Glu 



atg gat gcc etc gga get gga ggc aat gca tec tgg ggt aac caa atg 
Met Asp Ala Leu Gly Ala Gly Gly Asn Ala Ser Trp Gly Asn Gin Met 



cgt tec tac gtg ctg cac cct tat caa atg gtg aag gat ctg cgc acc 
Arg Ser Tyr Val Leu His Pro Tyr Gin Met Val Lys Asp Leu Arg Thr 



355 
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aac ttt gaa gtc aac gat ccg caa aaa gtc ctt gac ggc gat ate gat 403 

Asn Phe Glu Val Asn Asp Pro Gin Lys Val Leu Asp Gly Asp lie Asp 
90 95 100 

ggc ctt ttg gaa gca ggt att cgc tgg cga atg get gag age cag teg 451 

Gly Leu Leu Glu Ala Gly lie Arg Trp Arg Met Ala Glu Ser Gin Ser 
105 110 115 

gcg gaa taaaggttgg ttttctggca gaa 480 
Ala Glu 



<210> 482 
<211> 119 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 482 

Val Asn Thr Thr Asp Ser Ala Val Arg Leu Thr His He Pro Thr Gly 
15 10 15 

He Val Val Thr Cys Gin Asn Glu Lys Ser Gin He Gin Asn Lys Ala 
20 25 30 

Ser Ala Met Arg Val Leu Gin Ala Lys Leu Leu Glu Arg Lys Arg Gin 
35 40 45 

Glu Glu Arg Ala Glu Met Asp Ala Leu Gly Ala Gly Gly Asn Ala Ser 
50 55 60 

Trp Gly Asn Gin Met Arg Ser Tyr Val Leu His Pro Tyr Gin Met Val 



Lys Asp Leu Arg Thr Asn Phe Glu Val Asn Asp Pro Gin Lys Val Leu 
85 90 95 

Asp Gly Asp He Asp Gly Leu Leu Glu Ala Gly He Arg Trp Arg Met 
100 105 110 

Ala Glu Ser Gin Ser Ala Glu 
115 



<210> 483 
<211> 999 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (976) 
<223> RXA00012 

<400> 483 

ctggattagt catgccttcc attgtgcatg ccgtcggcca agtgtgctga ataaggtggc 60 

gttctaagaa teacaategg tgcgggtaat atgtgcaatc atg cgt ccc gaa ttt 115 

Met Arg Pro Glu Phe 
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tct gca gaa etc tec gag eta gac age acg ctg aca acc att gaa aaa 
Ser Ala Glu Leu Ser Glu Leu Asp Ser Thr Leu Thr Thr lie Glu Lys 



gtg ctg aac ccg caa gag atg tct gac cga gtc aga gaa ctt gaa get 
Val Leu Asn Pro Gin Glu Met Ser Asp Arg Val Arg Glu Leu Glu Ala 



caa gca get gac ccg tct ctg tgg gat gac cct gac cat gca cag caa 
Gin Ala Ala Asp Pro Ser Leu Trp Asp Asp Pro Asp His Ala Gin Gin 



gtc acc tct gag ctg tec cac gtc cag gcg gag ctg cgc aaa att acc 
Val Thr Ser Glu Leu Ser His Val Gin Ala Glu Leu Arg Lys He Thr 



gat ctg cgc cag cgc ate gaa gat ctg ccc ate atg gtg gaa etc gca 
Asp Leu Arg Gin Arg He Glu Asp Leu Pro He Met Val Glu Leu Ala 



gag gaa gaa gac ggc gat acc tec ate gcg gaa gaa gaa etc gee gat 403 
Glu Glu Glu Asp Gly Asp Thr Ser He Ala Glu Glu Glu Leu Ala Asp 
90 95 100 

ctg cgt tct ctg ate gat gcg ttg gaa gta aag acc atg ctg teg ggt 451 
Leu Arg Ser Leu He Asp Ala Leu Glu Val Lys Thr Met Leu Ser Gly 
105 110 115 

gaa tat gat get cgc gag gca gtg ate aat att cga tec ggt gee ggt 4 99 
Glu Tyr Asp Ala Arg Glu Ala Val He Asn He Arg Ser Gly Ala Gly 
120 125 130 

ggt gtc gat get gcg gac tgg get gaa atg etc atg cgc atg tac acc 547 
Gly Val Asp Ala Ala Asp Trp Ala Glu Met Leu Met Arg Met Tyr Thr 
135 140 145 

cgc tgg gcg gaa aag aac ggc cac aaa gta gat att tac gat att tec 595 
Arg Trp Ala Glu Lys Asn Gly His Lys Val Asp He Tyr Asp He Ser 
150 155 160 165 

tac gec gaa gaa gee ggc ate aaa tec gec acc ttc gtg gtc cac ggc 643 
Tyr Ala Glu Glu Ala Gly He Lys Ser Ala Thr Phe Val Val His Gly 
170 175 180 

gac tac atg tac ggc cag etc tec gtg gag caa ggc gca cac cgc etc 691 
Asp Tyr Met Tyr Gly Gin Leu Ser Val Glu Gin Gly Ala His Arg Leu 
185 190 195 

gtg cgc ate agt cct ttt gat aac cag ggc agg cgc caa acc tec ttc 739 
Val Arg He Ser Pro Phe Asp Asn Gin Gly Arg Arg Gin Thr Ser Phe 
200 205 210 

gee gag gta gaa gtt ctt ccc gtg gtg gaa aaa gtg gac tec ate gac 787 
Ala Glu Val Glu Val Leu Pro Val Val Glu Lys Val Asp Ser He Asp 
215 220 225 

ate cct gat gee gat gtt cgc gtc gat gtc tac cgc tec tec ggc cca 835 
He Pro Asp Ala Asp Val Arg Val Asp Val Tyr Arg Ser Ser Gly Pro 
230 235 240 245 



BGI-127CP 



- 625 - 



ggt ggt cag tec agt gaa cac cac cga etc tgc cgt gcg cct gac cca 883 

Gly Gly Gin Ser Ser Glu His His Arg Leu Cys Arg Ala Pro Asp Pro 

250 255 260 

cat ccc aac egg cat cgt ggt gac ctg cca aaa cga gaa ate aca gat 931 

His Pro Asn Arg His Arg Gly Asp Leu Pro Lys Arg Glu lie Thr Asp 
265 270 275 

cca aaa caa ggc ate cgc gat gcg tgt tct cca ggc aaa act get 976 

Pro Lys Gin Gly lie Arg Asp Ala Cys Ser Pro Gly Lys Thr Ala 
280 285 290 

tgagcgtaaa cgccaggaag aac 999 



<210> 484 
<211> 292 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 484 

Met Arg Pro Glu Phe Ser Ala Glu Leu Ser Glu Leu Asp Ser Thr Leu 
15 10 15 

Thr Thr lie Glu Lys Val Leu Asn Pro Gin Glu Met Ser Asp Arg Val 
20 25 30 

Arg Glu Leu Glu Ala Gin Ala Ala Asp Pro Ser Leu Trp Asp Asp Pro 
35 40 45 

Asp His Ala Gin Gin Val Thr Ser Glu Leu Ser His Val Gin Ala Glu 
50 55 60 

Leu Arg Lys lie Thr Asp Leu Arg Gin Arg lie Glu Asp Leu Pro lie 
65 70 75 80 

Met Val Glu Leu Ala Glu Glu Glu Asp Gly Asp Thr Ser He Ala Glu 
85 90 95 

Glu Glu Leu Ala Asp Leu Arg Ser Leu He Asp Ala Leu Glu Val Lys 
100 105 110 

Thr Met Leu Ser Gly Glu Tyr Asp Ala Arg Glu Ala Val He Asn He 
115 120 125 

Arg Ser Gly Ala Gly Gly Val Asp Ala Ala Asp Trp Ala Glu Met Leu 
130 135 140 

Met Arg Met Tyr Thr Arg Trp Ala Glu Lys Asn Gly His Lys Val Asp 
145 150 155 160 

He Tyr Asp He Ser Tyr Ala Glu Glu Ala Gly He Lys Ser Ala Thr 
165 170 175 

Phe Val Val His Gly Asp Tyr Met Tyr Gly Gin Leu Ser Val Glu Gin 
180 185 190 



Gly Ala His Arg Leu Val Arg He Ser Pro Phe Asp Asn Gin Gly Arg 
195 200 205 
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Arg Gin Thr Ser Phe Ala Glu Val Glu Val Leu Pro Val Val Glu Lys 
210 215 220 

Val Asp Ser He Asp He Pro Asp Ala Asp Val Arg Val Asp Val Tyr 
225 230 235 240 

Arg Ser Ser Gly Pro Gly Gly Gin Ser Ser Glu His His Arg Leu Cys 
245 250 255 

Arg Ala Pro Asp Pro His Pro Asn Arg His Arg Gly Asp Leu Pro Lys 
260 265 270 

Arg Glu He Thr Asp Pro Lys Gin Gly He Arg Asp Ala Cys Ser Pro 
275 280 285 

Gly Lys Thr Ala 
290 



<210> 485 
<211> 741 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (741) 

<223> RXN01926 

<400> 485 

ctg cga age ttc tac acc 

Leu Arg Ser Phe Tyr Thr 
1 5 

gtc tgg aaa gec gec acc 
Val Trp Lys Ala Ala Thr 
20 

gec gtc cac gac cag gaa 
Ala Val His Asp Gin Glu 
35 

ate ttc gec tec gcg atg 
He Phe Ala Ser Ala Met 
50 

acc etc tgc caa etc gca 
Thr Leu Cys Gin Leu Ala 
65 70 

aaa gec etc gaa gee gee 
Lys Ala Leu Glu Ala Ala 
85 

acc gac gac ttc tec ggc 
Thr Asp Asp Phe Ser Gly 
100 

aaa aac cac cgc gat acc 
Lys Asn His Arg Asp Thr 
115 



cca gaa caa gec ate gaa cgc gaa ggc gac 
Pro Glu Gin Ala He Glu Arg Glu Gly Asp 



gaa gaa gca gaa etc etc gca get gac ggc 
Glu Glu Ala Glu Leu Leu Ala Ala Asp Gly 



etc ttc etc aac tgc acc acc tec cca ctg 
Leu Phe Leu Asn Cys Thr Thr Ser Pro Leu 



etc aac ttc ggc gtc cac caa ate ctg gac 
Leu Asn Phe Gly Val His Gin He Leu Asp 



cca tec ccc gec ggc cgc gac gca gac ccc 
Pro Ser Pro Ala Gly Arg Asp Ala Asp Pro 



acc tec gca atg gac gac cac cgc gac acc 
Thr Ser Ala Met Asp Asp His Arg Asp Thr 



gtc gtc ttc aaa gtc caa gec ggc atg gac 336 
Val Val Phe Lys Val Gin Ala Gly Met Asp 
105 110 

etc gee ttc atg cgc gtc gtc tec ggc gaa 384 
Leu Ala Phe Met Arg Val Val Ser Gly Glu 
120 125 
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ttc gac cgc ggc atg caa gtc acc cac tec caa tec ggc cgc age ttc 432 
Phe Asp Arg Gly Met Gin Val Thr His Ser Gin Ser Gly Arg Ser Phe 
130 135 140 

tec acc aaa tac gec etc acc gtc ttc ggc cgc acc cgc tct acc gtc 480 
Ser Thr Lys Tyr Ala Leu Thr Val Phe Gly Arg Thr Arg Ser Thr Val 
145 150 155 160 

gaa acc gec ttc ccc ggc gac ate gtc ggc etc gtc aac gee ggc gec 528 
Glu Thr Ala Phe Pro Gly Asp lie Val Gly Leu Val Asn Ala Gly Ala 
165 170 175 

etc gca cca ggc gac acc ate ttc gaa ggc cga aaa ate caa tac cca 576 
Leu Ala Pro Gly Asp Thr lie Phe Glu Gly Arg Lys lie Gin Tyr Pro 
180 185 190 

cca atg cca aaa ttc gcg cca gaa cac ttc cgc ate ctg cgc gec aaa 624 
Pro Met Pro Lys Phe Ala Pro Glu His Phe Arg lie Leu Arg Ala Lys 
195 200 205 

tea etc ggc aaa tac aaa cag ttc cgc aaa gec etc gag cag ctg gac 672 
Ser Leu Gly Lys Tyr Lys Gin Phe Arg Lys Ala Leu Glu Gin Leu Asp 
210 215 220 

tec gaa ggt gtc gtc cag ate etc aag aac gac ctg cgt ggc gac gec 720 
Ser Glu Gly Val Val Gin lie Leu Lys Asn Asp Leu Arg Gly Asp Ala 
225 230 235 240 

aac cca ggt cat ggc egg tgt 741 
Asn Pro Gly His Gly Arg Cys 
245 



<210> 486 

<211> 247 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 486 

Leu Arg Ser Phe Tyr Thr Pro Glu C 
1 5 

Val Trp Lys Ala Ala Thr Glu 
20 

Ala Val His Asp Gin Glu Leu Phe 
35 40 

lie Phe Ala Ser Ala Met Leu Asn 
50 55 

Thr Leu Cys Gin Leu Ala Pro Ser 
65 70 

Lys Ala Leu Glu Ala Ala Thr Ser 

85 

Thr Asp Asp Phe Ser Gly Val Val 
100 



Gin Ala lie Glu Arg Glu Gly Asp 
10 15 



Leu Asn Cys Thr Thr Ser Pro Leu 
45 

Phe Gly Val His Gin lie Leu Asp 
60 

Pro Ala Gly Arg Asp Ala Asp Pro 
75 80 

Ala Met Asp Asp His Arg Asp Thr 
90 95 

Phe Lys Val Gin Ala Gly Met Asp 
105 110 



Glu Ala Glu Leu Leu Ala Ala Asp Gly 
25 30 



BGI-127CP 



-628- 



Lys Asn His Arg Asp Thr Leu Ala Phe Met Arg Val Val Ser Gly Glu 
115 120 125 

Phe Asp Arg Gly Met Gin Val Thr His Ser Gin Ser Gly Arg Ser Phe 
130 135 140 

Ser Thr Lys Tyr Ala Leu Thr Val Phe Gly Arg Thr Arg Ser Thr Val 
145 150 155 160 

Glu Thr Ala Phe Pro Gly Asp lie Val Gly Leu Val Asn Ala Gly Ala 
165 170 175 

Leu Ala Pro Gly Asp Thr He Phe Glu Gly Arg Lys He Gin Tyr Pro 

180 185 190 

Pro Met Pro Lys Phe Ala Pro Glu His Phe Arg He Leu Arg Ala Lys 
195 200 205 

Ser Leu Gly Lys Tyr Lys Gin Phe Arg Lys Ala Leu Glu Gin Leu Asp 
210 215 220 

Ser Glu Gly Val Val Gin He Leu Lys Asn Asp Leu Arg Gly Asp Ala 
225 230 235 240 

Asn Pro Gly His Gly Arg Cys 
245 



<210> 487 

<211> 672 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (672) 

<223> FRXA01926 

<400> 487 

ctg cga age ttc tac acc cca gaa caa 
Leu Arg Ser Phe Tyr Thr Pro Glu Gin 
1 5 

gtc tgg aaa gec gec acc gaa gaa gca 
Val Trp Lys Ala Ala Thr Glu Glu Ala 
20 25 

gec gtc cac gac cag gaa etc ttc etc 
Ala Val His Asp Gin Glu Leu Phe Leu 
35 40 

ate ttc gec tec gcg atg etc aac ttc 
lie Phe Ala Ser Ala Met Leu Asn Phe 
50 55 

acc etc tgc caa etc gca cca tec ccc 
Thr Leu Cys Gin Leu Ala Pro Ser Pro 
65 70 

aaa gee etc gaa gec gec acc tec gca 
Lys Ala Leu Glu Ala Ala Thr Ser Ala 



gec ate gaa cgc gaa ggc gac 48 

Ala He Glu Arg Glu Gly Asp 
10 15 

gaa etc etc gca get gac ggc 96 

Glu Leu Leu Ala Ala Asp Gly 
30 

aac tgc acc acc tec cca ctg 144 

Asn Cys Thr Thr Ser Pro Leu 
45 

ggc gtc cac caa ate ctg gac 192 

Gly Val His Gin He Leu Asp 
60 

gec ggc cgc gac gca gac ccc 240 

Ala Gly Arg Asp Ala Asp Pro 

75 80 

atg gac gac cac cgc gac acc 288 

Met Asp Asp His Arg Asp Thr 
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85 90 95 

acc gac gac ttc tec ggc gtc gtc ttc aaa gtc caa gec ggc atg gac 336 

Thr Asp Asp Phe Ser Gly Val Val Phe Lys Val Gin Ala Gly Met Asp 

100 105 110 

aaa aac cac cgc gat acc etc gec ttc atg cgc gtc gtc tec ggc gaa 384 

Lys Asn His Arg Asp Thr Leu Ala Phe Met Arg Val Val Ser Gly Glu 

115 120 125 

ttc gac cgc ggc atg caa gtc acc cac tec caa tec ggc cgc age ttc 432 

Phe Asp Arg Gly Met Gin Val Thr His Ser Gin Ser Gly Arg Ser Phe 

130 135 140 

tec acc aaa tac gec etc acc gtc ttc ggc cgc acc cgc tct acc gtc 480 

Ser Thr Lys Tyr Ala Leu Thr Val Phe Gly Arg Thr Arg Ser Thr Val 

145 150 155 160 

gaa acc gec ttc ccc ggc gac ate gtc ggc etc gtc aac gec ggc gec 528 

Glu Thr Ala Phe Pro Gly Asp He Val Gly Leu Val Asn Ala Gly Ala 

165 170 175 

etc gca cca ggc gac acc ate ttc gaa ggc cga aaa ate caa tac cca 57 6 

Leu Ala Pro Gly Asp Thr He Phe Glu Gly Arg Lys He Gin Tyr Pro 

180 185 190 

cca atg cca aaa ttc gcg cca gaa cac ttc cgc ate ctg cgc gee aaa 624 

Pro Met Pro Lys Phe Ala Pro Glu His Phe Arg He Leu Arg Ala Lys 

195 200 205 

tea etc ggc aaa tac aaa cag ttc cgc aaa gee etc gag cag ctg gac 672 

Ser Leu Gly Lys Tyr Lys Gin Phe Arg Lys Ala Leu Glu Gin Leu Asp 

210 215 220 



<210> 488 
<211> 224 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 488 

Leu Arg Ser Phe Tyr Thr Pro 
1 5 

Val Trp Lys Ala Ala Thr Glu 
20 

Ala Val His Asp Gin Glu Leu 
35 

He Phe Ala Ser Ala Met Leu 

50 55 

Thr Leu Cys Gin Leu Ala Pro 
65 70 

Lys Ala Leu Glu Ala Ala Thr 

85 

Thr Asp Asp Phe Ser Gly Val 
100 



Glu Gin Ala He Glu Arg Glu Gly Asp 
10 15 

Glu Ala Glu Leu Leu Ala Ala Asp Gly 
25 30 

Phe Leu Asn Cys Thr Thr Ser Pro Leu 
40 45 

Asn Phe Gly Val His Gin He Leu Asp 
60 

Ser Pro Ala Gly Arg Asp Ala Asp Pro 

75 80 

Ser Ala Met Asp Asp His Arg Asp Thr 
90 95 

Val Phe Lys Val Gin Ala Gly Met Asp 
105 110 
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Lys Asn His Arg Asp Thr Leu Ala 
115 120 

Phe Asp Arg Gly Met Gin Val Thr 
130 135 

Ser Thr Lys Tyr Ala Leu Thr Val 
145 150 

Glu Thr Ala Phe Pro Gly Asp lie 
165 

Leu Ala Pro Gly Asp Thr lie Phe 

180 

Pro Met Pro Lys Phe Ala Pro Glu 
195 200 

Ser Leu Gly Lys Tyr Lys Gin Phe 
210 215 



Phe Met Arg Val Val Ser Gly Glu 
125 

His Ser Gin Ser Gly Arg Ser Phe 

140 

Phe Gly Arg Thr Arg Ser Thr Val 

155 160 

Val Gly Leu Val Asn Ala Gly Ala 
170 175 

Glu Gly Arg Lys lie Gin Tyr Pro 
185 190 

His Phe Arg lie Leu Arg Ala Lys 
205 

Arg Lys Ala Leu Glu Gin Leu Asp 
220 



<210> 489 
<211> 478 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (478) 

<223> RXN02002 

<400> 489 

aagtggcaaa aaacgtttca agcaggcaac gccggcgtac aacttcgctg agctggggcg 60 

attatggccc agcgcccaca acccgctatt cttaataccc atg age aac gec aat 115 

Met Ser Asn Ala Asn 



tec gac acc acc gec gec gag gca cat cgc cgc aga aca ttc gec gta 
Ser Asp Thr Thr Ala Ala Glu Ala His Arg Arg Arg Thr Phe Ala Val 



ate gca cac ccc gac gec ggt aaa tec acc etc acc gag gca ttg gcg 211 
lie Ala His Pro Asp Ala Gly Lys Ser Thr Leu Thr Glu Ala Leu Ala 



ctg cat gca cac ate ate tec gaa gec ggc gec acc cac ggc aaa gca 259 
Leu His Ala His lie He Ser Glu Ala Gly Ala Thr His Gly Lys Ala 



ggc cgc aaa gec acc gtt tec gac tgg atg gaa atg gaa aaa gac cgc 307 
Gly Arg Lys Ala Thr Val Ser Asp Trp Met Glu Met Glu Lys Asp Arg 



ggc ate tec ate gec tec tec gca etc caa ttc gag tac gca cca gaa 355 
Gly He Ser lie Ala Ser Ser Ala Leu Gin Phe Glu Tyr Ala Pro Glu 
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ggc cac gca ggc gag ccc ttc atg ate aac etc gtg gac ace cca ggc 403 
Gly His Ala Gly Glu Pro Phe Met He Asn Leu Val Asp Thr Pro Gly 
90 95 100 

cac gee gac ttc tec gaa gac acc tac cgc gtc etc atg gec gtc gac 451 
His Ala Asp Phe Ser Glu Asp Thr Tyr Arg Val Leu Met Ala Val Asp 
105 110 115 

gca gca gtc atg ctt atg cac tec gtc 478 
Ala Ala Val Met Leu Met His Ser Val 
120 125 



<210> 490 
<211> 126 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 490 

Met Ser Asn Ala Asn Ser Asp Thr Thr Ala Ala Glu Ala His Arg Arg 
15 10 15 

Arg Thr Phe Ala Val He Ala His Pro Asp Ala Gly Lys Ser Thr Leu 
20 25 30 

Thr Glu Ala Leu Ala Leu His Ala His He He Ser Glu Ala Gly Ala 
35 40 45 

Thr His Gly Lys Ala Gly Arg Lys Ala Thr Val Ser Asp Trp Met Glu 
50 55 60 

Met Glu Lys Asp Arg Gly He Ser He Ala Ser Ser Ala Leu Gin Phe 



Glu Tyr Ala Pro Glu Gly His Ala Gly Glu Pro Phe Met He Asn Leu 
85 90 95 

Val Asp Thr Pro Gly His Ala Asp Phe Ser Glu Asp Thr Tyr Arg Val 

100 105 110 

Leu Met Ala Val Asp Ala Ala Val Met Leu Met His Ser Val 

115 120 125 



<210> 491 
<211> 394 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (17) . . (394) 

<223> FRXA02002 

<400> 491 

gctattctta atacccatg age aac gec aat ccc gac acc acc gec gec gag 52 
Met Ser Asn Ala Asn Pro Asp Thr Thr Ala Ala Glu 
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gca cat cgc cgc aga aca ttc gcc gta ate gca cac ccc gac gec ggt 100 
Ala His Arg Arg Arg Thr Phe Ala Val lie Ala His Pro Asp Ala Gly 



aaa tec acc etc ace gag gca ttg gcg ctg cat gca cac ate ate tec 148 
Lys Ser Thr Leu Thr Glu Ala Leu Ala Leu His Ala His He He Ser 



gaa gcc ggc gcc acc cac ggc aaa gca ggc cgc aaa gcc acc gtt tec 196 
Glu Ala Gly Ala Thr His Gly Lys Ala Gly Arg Lys Ala Thr Val Ser 



gac tgg atg gaa atg gaa aaa gac cgc ggc ate tec ate gcc tec tec 244 
Asp Trp Met Glu Met Glu Lys Asp Arg Gly He Ser He Ala Ser Ser 



gca etc caa ttc gag tac gca cca gaa ggc cac gca ggc gag ccc ttc 292 
Ala Leu Gin Phe Glu Tyr Ala Pro Glu Gly His Ala Gly Glu Pro Phe 
80 85 90 

atg ate aac etc gtg gac acc cca ggc cac gcc gac ttc tec gaa gac 340 
Met He Asn Leu Val Asp Thr Pro Gly His Ala Asp Phe Ser Glu Asp 
95 100 105 

acc tac cgc gtc etc atg gcc gtc gac gca gca gtc atg ctt atg cac 388 
Thr Tyr Arg Val Leu Met Ala Val Asp Ala Ala Val Met Leu Met His 
110 115 120 

tec gtc 394 

Ser Val 

125 



<210> 492 
<211> 126 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 492 

Met Ser Asn Ala Asn Pro Asp Thr Thr Ala Ala Glu Ala His Arg Arg 
15 10 15 

Arg Thr Phe Ala Val He Ala His Pro Asp Ala Gly Lys Ser Thr Leu 
20 25 30 

Thr Glu Ala Leu Ala Leu His Ala His He He Ser Glu Ala Gly Ala 
35 40 45 

Thr His Gly Lys Ala Gly Arg Lys Ala Thr Val Ser Asp Trp Met Glu 
50 55 60 

Met Glu Lys Asp Arg Gly He Ser He Ala Ser Ser Ala Leu Gin Phe 
65 70 75 80 

Glu Tyr Ala Pro Glu Gly His Ala Gly Glu Pro Phe Met He Asn Leu 
85 90 95 

Val Asp Thr Pro Gly His Ala Asp Phe Ser Glu Asp Thr Tyr Arg Val 
100 105 110 

Leu Met Ala Val Asp Ala Ala Val Met Leu Met His Ser Val 
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<210> 493 
<211> 739 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (739) 

<223> RXA00896 

<400> 493 

cgcgaatggc ttcctcttta gccccgattg cgtggggtgc gtgagcctca aactcgagga 60 

gggttaaatc atctgcggaa agcatgctta gaatgttgcc atg act gtc cga cca 115 

Met Thr Val Arg Pro 



ate gtt att cat gga gat cct gtt etc cac aac cct acc cag ctt gtt 
He Val He His Gly Asp Pro Val Leu His Asn Pro Thr Gin Leu Val 



act gag gat gtc tct gaa ctg cag gaa eta att gca gat atg tac gag 
Thr Glu Asp Val Ser Glu Leu Gin Glu Leu He Ala Asp Met Tyr Glu 



acg atg gat gtc gec aat ggt gtg ggt ctt gcg gee aac cag att ggt 259 

Thr Met Asp Val Ala Asn Gly Val Gly Leu Ala Ala Asn Gin He Gly 

40 45 50 

gtg tec aag cgc att ttt gtt tat gac tgt cct gat gat gag ggc gtg 307 

Val Ser Lys Arg He Phe Val Tyr Asp Cys Pro Asp Asp Glu Gly Val 



atg cac aag ggt tgt ttc ate aat cct gtg ttg gaa acc tct gaa ate 
Met His Lys Gly Cys Phe lie Asn Pro Val Leu Glu Thr Ser Glu He 



cca gag acc atg cct gee gat gat ggc tec gac gag gaa ggc tgc ctg 403 

Pro Glu Thr Met Pro Ala Asp Asp Gly Ser Asp Glu Glu Gly Cys Leu 

90 95 100 

tct gtt cct ggc gag ggc ttc ccc act ggc cgt get cat tgg gcg aag 451 

Ser Val Pro Gly Glu Gly Phe Pro Thr Gly Arg Ala His Trp Ala Lys 

105 110 115 

gtt act gga ctg aat gaa aag ggc gag gaa gtt tct gtt gag get gag 4 99 

Val Thr Gly Leu Asn Glu Lys Gly Glu Glu Val Ser Val Glu Ala Glu 

120 125 130 

ggt ttc ttg get cgt tgc ttc cag cat gag gtt ggc cac ctt gat ggt 547 

Gly Phe Leu Ala Arg Cys Phe Gin His Glu Val Gly His Leu Asp Gly 

135 140 145 

ttc ttg tac acc gat gtg ttg att ggt egg tgg aag cgc atg get aag 595 

Phe Leu Tyr Thr Asp Val Leu He Gly Arg Trp Lys Arg Met Ala Lys 

150 155 160 165 



aag get att aag gee aat ggg tgg act gag cct ggt ttg acc tgg atg 



643 
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Lys Ala He Lys Ala Asn Gly Trp Thr Glu Pro Gly Leu Thr Trp Met 

170 175 180 

ccg ggt gaa gat gag gat cct ttc ggg cat gac gcc tat gtc ttc ccc 691 

Pro Gly Glu Asp Glu Asp Pro Phe Gly His Asp Ala Tyr Val Phe Pro 

185 190 195 

gtt tec gca gcc aga aac ctg ccg teg gcg ate gtg ttg ttg cac gtc 739 

Val Ser Ala Ala Arg Asn Leu Pro Ser Ala He Val Leu Leu His Val 

200 205 210 



<210> 494 
<211> 213 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 494 

Met Thr Val Arg Pro He Val He I 
1 5 

Pro Thr Gin Leu Val Thr 
20 

Ala Asp Met Tyr Glu Thr 
35 

Ala Asn Gin He Gly Val 
50 

Asp Asp Glu Gly Val Met 
65 70 

Glu Thr Ser Glu He Pro 
85 

Glu Glu Gly Cys Leu Ser 
100 

Ala His Trp Ala Lys Val 
115 

Ser Val Glu Ala Glu Gly 

130 135 

Gly His Leu Asp Gly Phe Leu Tyr 
145 150 

Lys Arg Met Ala Lys Lys Ala He 
165 



His Gly Asp Pro Val Leu His Asn 
10 15 

Ser Glu Leu Gin Glu Leu He 
30 

Ala Asn Gly Val Gly Leu Ala 
45 

He Phe Val Tyr Asp Cys Pro 
60 

Cys Phe He Asn Pro Val Leu 
75 80 

Pro Ala Asp Asp Gly Ser Asp 
90 95 

Glu Gly Phe Pro Thr Gly Arg 
110 

Asn Glu Lys Gly Glu Glu Val 
125 

Arg Cys Phe Gin His Glu Val 
140 

Thr Asp Val Leu He Gly Arg Trp 
155 160 

Lys Ala Asn Gly Trp Thr Glu Pro 
170 175 



Glu Asp Val 
25 

Met Asp Val 
40 

Ser Lys Arg 
55 

His Lys Gly 



Glu Thr Met 



Val Pro Gly 
105 

Thr Gly Leu 
. 120 

Phe Leu Ala 



Gly Leu Thr Trp Met Pro Gly Glu Asp Glu Asp Pro Phe Gly His Asp 
180 185 190 

Ala Tyr Val Phe Pro Val Ser Ala Ala Arg Asn Leu Pro Ser Ala He 
195 200 205 

Val Leu Leu His Val 
210 
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<210> 495 
<211> 630 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (607) 

<223> RXA02242 

<400> 495 

gtgaaaggcc taatggggtc gtgtcccatg tgggatataa gatggggaga caagatcatc 60 

cacccatagg aattattgtt gaaggagcct tcccacaacc atg gca gtt cgt gaa 115 

Met Ala Val Arg Glu 

1 5 

gtc aga tta ttt gga gat ccc gta ctt gtg agt egg gca gat gag gtc 163 

Val Arg Leu Phe Gly Asp Pro Val Leu Val Ser Arg Ala Asp Glu Val 



gtg gac ttc gat gaa tea ctg tec acc ctg ate gat gac atg ttt gac 211 

Val Asp Phe Asp Glu Ser Leu Ser Thr Leu lie Asp Asp Met Phe Asp 

25 30 35 

acc atg gaa gat gec ggt ggc gtt ggt eta gca gca aac cag gtg ggt 259 

Thr Met Glu Asp Ala Gly Gly Val Gly Leu Ala Ala Asn Gin Val Gly 



gtt tta agg cgc gtg ttc gtg ttt gat acc tec cac cag gag ggt gga 
Val Leu Arg Arg Val Phe Val Phe Asp Thr Ser His Gin Glu Gly Gly 



ttg cgc gga cat gtg ate aac ccg gtg tgg gag cct etc act gag gac 
Leu Arg Gly His Val lie Asn Pro Val Trp Glu Pro Leu Thr Glu Asp 



acc cag act ggc aaa gag ggc tgt ttg tec ate cct gat gtc teg get 403 

Thr Gin Thr Gly Lys Glu Gly Cys Leu Ser lie Pro Asp Val Ser Ala 

90 95 100 

gag acc acc cgc tat gaa acg gtt egg ctg tct ggc cag gac cgc gac 451 

Glu Thr Thr Arg Tyr Glu Thr Val Arg Leu Ser Gly Gin Asp Arg Asp 

105 110 115 

ggc aat cca gtg ggg ttt gtg gec aat gga ttg ttg gee agg tgc ate 4 99 

Gly Asn Pro Val Gly Phe Val Ala Asn Gly Leu Leu Ala Arg Cys lie 

120 125 130 

caa cac gaa act gat cac ctt gat ggc gtg ctg ttt ttg aag cgc ctt 547 

Gin His Glu Thr Asp His Leu Asp Gly Val Leu Phe Leu Lys Arg Leu 

135 140 145 

gat cca get gaa cgt aaa gca gec atg ggc gtt att cgc gcg tct gca 595 

Asp Pro Ala Glu Arg Lys Ala Ala Met Gly Val lie Arg Ala Ser Ala 

150 155 160 165 



tgg ttt aac aaa taatgagtgg aaagggcact tea 
Trp Phe Asn Lys 



630 
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<210> 496 
<211> 169 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 496 

Met Ala Val Arg Glu Val Arg Leu Phe Gly Asp Pro Val Leu Val Ser 
15 10 15 

Arg Ala Asp Glu Val Val Asp Phe Asp Glu Ser Leu Ser Thr Leu lie 
20 25 30 

Asp Asp Met Phe Asp Thr Met Glu Asp Ala Gly Gly Val Gly Leu Ala 
35 40 45 

Ala Asn Gin Val Gly Val Leu Arg Arg Val Phe Val Phe Asp Thr Ser 
50 55 60 

His Gin Glu Gly Gly Leu Arg Gly His Val He Asn Pro Val Trp Glu 



Pro Leu Thr Glu Asp Thr Gin Thr Gly Lys Glu Gly Cys Leu Ser He 
85 90 95 

Pro Asp Val Ser Ala Glu Thr Thr Arg Tyr Glu Thr Val Arg Leu Ser 
100 105 110 

Gly Gin Asp Arg Asp Gly Asn Pro Val Gly Phe Val Ala Asn Gly Leu 
115 120 125 

Leu Ala Arg Cys lie Gin His Glu Thr Asp His Leu Asp Gly Val Leu 
130 135 140 

Phe Leu Lys Arg Leu Asp Pro Ala Glu Arg Lys Ala Ala Met Gly Val 
145 150 155 160 



He Arg Ala Ser Ala Trp Phe Asn Lys 

165 



<210> 497 
<211> 552 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (529) 

<223> RXS02308 

<400> 497 

gggtgagatt ggaatgattt cggcccgggc gctcgaaaac cgtgatagac acaatgaacc 60 

gagcaaatcc gccaggaaat aaattaagta aggaatatcc atg agt gaa acc cag 115 

Met Ser Glu Thr Gin 
1 5 



teg aat tea gtg tea gcg gta atg cct gcg cag etc cct cca ggg cct 
Ser Asn Ser Val Ser Ala Val Met Pro Ala Gin Leu Pro Pro Gly Pro 
10 15 20 



163 
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gcc gag cgt act gtg tac tec tac ggt gtt cgc gca ggg gat cag gtg 
Ala Glu Arg Thr Val Tyr Ser Tyr Gly Val Arg Ala Gly Asp Gin Val 



cac att tta aga atg gag get ttt gat tct gac gcg aat att gtc ggc 259 
His lie Leu Arg Met Glu Ala Phe Asp Ser Asp Ala Asn He Val Gly 



gaa agg gac att gag gcg cat get gaa caa gtc ttt aag aac ctg caa 307 

Glu Arg Asp He Glu Ala His Ala Glu Gin Val Phe Lys Asn Leu Gin 

55 60 65 

gca gta ate cac gag gca gga gga acg ate aac aac att gtt tec ace 355 

Ala Val He His Glu Ala Gly Gly Thr He Asn Asn He Val Ser Thr 



act act tat ctt gec gat gtc ace gat get ccc gtt gtt aac get get 403 

Thr Thr Tyr Leu Ala Asp Val Thr Asp Ala Pro Val Val Asn Ala Ala 
90 95 100 

cgc tec cgc tat ttc acc gga gaa gta ttg ccc ace cac acc gta att 451 

Arg Ser Arg Tyr Phe Thr Gly Glu Val Leu Pro Thr His Thr Val He 
105 110 115 

gga gtt get get ctt get egg cca cag ttt eta gtc gag ate tea gcg 499 

Gly Val Ala Ala Leu Ala Arg Pro Gin Phe Leu Val Glu He Ser Ala 

120 125 130 

gtg gec tat ttg ggg gac ctt tea aaa gac tagatacatg attatttttg 549 

Val Ala Tyr Leu Gly Asp Leu Ser Lys Asp 

135 140 



<210> 498 
<211> 143 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 498 

Met Ser Glu Thr Gin Ser Asn Ser a 
1 5 

Leu Pro Pro Gly Pro Ala Glu Arg 
20 

Ala Gly Asp Gin Val His He Leu I 
35 40 

Ala Asn He Val Gly Glu Arg Asp : 
50 55 



Phe Lys Asn Leu Gin Ala Val He 
65 70 

Asn He Val Ser Thr Thr Thr Tyr 
85 

Val Val Asn Ala Ala 



Val Ser Ala Val Met Pro Ala Gin 

10 ' 15 

Thr Val Tyr Ser Tyr Gly Val Arg 

25 30 

Arg Met Glu Ala Phe Asp Ser Asp 
45 

He Glu Ala His Ala Glu Gin Val 
60 

His Glu Ala Gly Gly Thr He Asn 

75 80 

Leu Ala Asp Val Thr Asp Ala Pro 

90 95 



Arg Ser Arg Tyr Phe Thr Gly Glu Val Leu Pro 
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Thr His Thr Val He Gly Val Ala Ala Leu Ala Arg Pro Gin Phe Leu 

115 120 125 

Val Glu He Ser Ala Val Ala Tyr Leu Gly Asp Leu Ser Lys Asp 

130 135 140 



<210> 499 
<211> 531 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (508) 

<223> RXA01710 

<400> 499 

tctcggcgct aatctggttt attggtgata tccgagccaa gggaactccg agctcaccca 60 

ttaccactga tccaacgcac gaccatcttg agaggacagc atg aca gac ttc aaa 115 

Met Thr Asp Phe Lys 



etc ate age gat ace gag tgg cgc gaa cgc etc acc ccg cag gaa ttc 
Leu He Ser Asp Thr Glu Trp Arg Glu Arg Leu Thr Pro Gin Glu Phe 



cat gtc etc cgc gaa gec ggc acc gaa cca cct cac gtc ggt gaa tac 
His Val Leu Arg Glu Ala Gly Thr Glu Pro Pro His Val Gly Glu Tyr 



acc aac acc acc acc gaa ggt gtg tac tec tgt cgc gec tgt ggt gaa 
Thr Asn Thr Thr Thr Glu Gly Val Tyr Ser Cys Arg Ala Cys Gly Glu 



gag tta ttc cgc tec acc gag aag ttt gaa tec cac tgc ggt tgg cct 
Glu Leu Phe Arg Ser' Thr Glu Lys Phe Glu Ser His Cys Gly Trp Pro 



tec ttc ttc tec cca ctt get ggc gac aaa ate att gag aag gaa gat 355 
Ser Phe Phe Ser Pro Leu Ala Gly Asp Lys He He Glu Lys Glu Asp 
70 75 80 85 

ctt tec etc ggt atg cgt cgc gtt gag att ctg tgc get aac tgc ggc 403 
Leu Ser Leu Gly Met Arg Arg Val Glu He Leu Cys Ala Asn Cys Gly 
90 95 100 

tct cac atg ggt cac gtc ttc gaa ggc gaa ggc tac gac acc ccc acc 451 
Ser His Met Gly His Val Phe Glu Gly Glu Gly Tyr Asp Thr Pro Thr 
105 110 115 

gat ctt cgt tac tgc att aac tec ate age ttg aag ctg gaa gaa aag 499 
Asp Leu Arg Tyr Cys He Asn Ser He Ser Leu Lys Leu Glu Glu Lys 
120 125 130 

cca gtt tec taagcttccg agcacgaaac gag 531 
Pro Val Ser 
135 



BGI-127CP 



- 639 - 



<210> 500 
<211> 136 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 500 

Met Thr Asp Phe Lys Leu lie Ser Asp Thr Glu Trp Arg Glu Arg Leu 
15 10 15 

Thr Pro Gin Glu Phe His Val Leu Arg Glu Ala Gly Thr Glu Pro Pro 
20 25 30 

His Val Gly Glu Tyr Thr Asn Thr Thr Thr Glu Gly Val Tyr Ser Cys 
35 40 45 

Arg Ala Cys Gly Glu Glu Leu Phe Arg Ser Thr Glu Lys Phe Glu Ser 
50 55 60 

His Cys Gly Trp Pro Ser Phe Phe Ser Pro Leu Ala Gly Asp Lys lie 



lie Glu Lys Glu Asp Leu Ser Leu Gly Met Arg Arg Val Glu lie Leu 
85 90 95 

Cys Ala Asn Cys Gly Ser His Met Gly His Val Phe Glu Gly Glu Gly 
100 105 110 

Tyr Asp Thr Pro Thr Asp Leu Arg Tyr Cys lie Asn Ser lie Ser Leu 
115 120 125 

Lys Leu Glu Glu Lys Pro Val Ser 
130 135 



<210> 501 

<211> 1941 

<212> DNA 

<213> Corynebacterium g] 

<220> 
<221> CDS 

<222> (101) . . (1918) 
<223> RXN02462 

<400> 501 

tccatcctca tcgacgaagc ccgcacccca ctgattatct ccgggaccag tagacggcac 60 

atcgcagttc tacaacgtct tcgcacagat cgtcccacgc atg acc aag gac gtt 115 

Met Thr Lys Asp Val 



cac tac gaa gtc gac gaa cgt aaa aag acc gtc ggt gtg aaa gaa gaa 
His Tyr Glu Val Asp Glu Arg Lys Lys Thr Val Gly Val Lys Glu Glu 



ggc gtc gaa tac gtc gaa gac caa etc ggc ate gac aac etc tac gca 
Gly Val Glu Tyr Val Glu Asp Gin Leu Gly lie Asp Asn Leu Tyr Ala 
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cct gag cac tea cag ctg gtc age tac ctg aac aac gec ate aag gca 

Pro Glu His Ser Gin Leu Val Ser Tyr Leu Asn Asn Ala lie Lys Ala 

40 45 50 

cag gaa ctg ttc acc cgc gac aag gac tac ate gtc cgc aac ggc gaa 

Gin Glu Leu Phe Thr Arg Asp Lys Asp Tyr lie Val Arg Asn Gly Glu 

55 60 65 

gtt atg ate gtc gac ggc ttc acc ggc cgt gtc ctt gee ggc cgc cga 

Val Met lie Val Asp Gly Phe Thr Gly Arg Val Leu Ala Gly Arg Arg 



tac aac gaa ggc atg cac cag gcg ate gaa gee aaa gag cgc gta gag 403 

Tyr Asn Glu Gly Met His Gin Ala lie Glu Ala Lys Glu Arg Val Glu 

90 95 100 

ate aaa aac gag aac cag acc ctg gcg acc gtt acc etc cag aac tac 451 

lie Lys Asn Glu Asn Gin Thr Leu Ala Thr Val Thr Leu Gin Asn Tyr 

105 110 115 

ttc cgc etc tac acc aaa etc gee ggc atg acc ggt acc gca gag acc 4 99 

Phe Arg Leu Tyr Thr Lys Leu Ala Gly Met Thr Gly Thr Ala Glu Thr 

120 125 130 

gaa gca gca gag etc aac cag ate tac aag etc gac gtc ate gcg ate 547 

Glu Ala Ala Glu Leu Asn Gin lie Tyr Lys Leu Asp Val lie Ala lie 

135 140 145 

cca acc aac cga cca aac cag cgc gaa gac ttg acc gac ttg gtg tac 595 

Pro Thr Asn Arg Pro Asn Gin Arg Glu Asp Leu Thr Asp Leu Val Tyr 

150 155 160 165 

aaa acc caa gag get aag ttc gca gca gtc gtc gac gac ate gca gaa 643 

Lys Thr Gin Glu Ala Lys Phe Ala Ala Val Val Asp Asp lie Ala Glu 

170 175 180 

cgc acc gaa aag ggc caa cca gtc etc gtc ggt acc gtc tec gtc gag 691 

Arg Thr Glu Lys Gly Gin Pro Val Leu Val Gly Thr Val Ser Val Glu 

185 190 195 

cgc tec gaa tac etc tec cag ctg ttg acc aaa cga ggc ate aag cac 739 

Arg Ser Glu Tyr Leu Ser Gin Leu Leu Thr Lys Arg Gly lie Lys His 

200 205 210 

aac gtc etc aat gcg aag cac cac gag cag gaa gca cag ate gtt get 787 

Asn Val Leu Asn Ala Lys His His Glu Gin Glu Ala Gin lie Val Ala 

215 220 225 

cag gca ggt ctt cca ggc gee gtc acc gtt gec acc aac atg gcg ggc 835 

Gin Ala Gly Leu Pro Gly Ala Val Thr Val Ala Thr Asn Met Ala Gly 

230 235 240 245 

cgt gga acc gac ate gtg etc ggc gga aac cca gaa ate etc etc gac 883 

Arg Gly Thr Asp lie Val Leu Gly Gly Asn Pro Glu lie Leu Leu Asp 

250 255 260 

ate aaa etc cgc gaa cgt gga ctt gat cct ttc gaa gac gaa gaa age 931 

lie Lys Leu Arg Glu Arg Gly Leu Asp Pro Phe Glu Asp Glu Glu Ser 

265 270 275 

tac cag gaa gec tgg gac get gaa ctt cca gca atg aag cag cga tgc 979 
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Tyr Gin Glu Ala Trp Asp Ala Glu Leu Pro Ala Met Lys Gin Arg Cys 

280 285 290 

gaa gaa cgt ggc gac aaa gtc cgc gaa gcc gga gga etc tac gtc ctt 1027 

Glu Glu Arg Gly Asp Lys Val Arg Glu Ala Gly Gly Leu Tyr Val Leu 

295 300 305 

ggc acc gaa cgc cac gaa tec cga cgc ate gac aac cag ctg cgc ggt 1075 

Gly Thr Glu Arg His Glu Ser Arg Arg lie Asp Asn Gin Leu Arg Gly 

310 315 320 325 

cgt tct gca cgt cag ggc gac cca gga tec acc cgc ttc tat etc tct 1123 

Arg Ser Ala Arg Gin Gly Asp Pro Gly Ser Thr Arg Phe Tyr Leu Ser 

330 335 340 

atg cgc gac gac ctg atg gtt cgc ttc gtc ggc cca acc atg gaa aac 1171 

Met Arg Asp Asp Leu Met Val Arg Phe Val Gly Pro Thr Met Glu Asn 
345 350 355 

atg atg aac agg etc aac gtc cca gac gat gtg ccc ate gaa tec aaa 1219 

Met Met Asn Arg Leu Asn Val Pro Asp Asp Val Pro lie Glu Ser Lys 

360 365 370 

acc gtc acc aac tec ate aag ggc gcc caa get cag gtg gag aac cag 1267 

Thr Val Thr Asn Ser He Lys Gly Ala Gin Ala Gin Val Glu Asn Gin 

375 380 385 

aac ttc gaa atg cgt aag aac gtt ctg aag tac gac gaa gtc atg aac 1315 

Asn Phe Glu Met Arg Lys Asn Val Leu Lys Tyr Asp Glu Val Met Asn 

390 395 400 405 

gaa cag cgc aag gtt ate tac age gag cga cgc gaa ate etc gaa tec 1363 

Glu Gin Arg Lys Val He Tyr Ser Glu Arg Arg Glu He Leu Glu Ser 

410 415 420 

gca gac ate tec cgc tac ate caa aac atg ate gaa gaa aca gtc age 1411 

Ala Asp He Ser Arg Tyr He Gin Asn Met He Glu Glu Thr Val Ser 
425 430 435 

gca tac gtc gac ggc gcc acc gcc aac ggc tac gtc gaa gac tgg gac 1459 

Ala Tyr Val Asp Gly Ala Thr Ala Asn Gly Tyr Val Glu Asp Trp Asp 

440 445 450 

etc gac aaa etc tgg aac gcc etc gaa gcc etc tac gac cca teg ate 1507 

Leu Asp Lys Leu Trp Asn Ala Leu Glu Ala Leu Tyr Asp Pro Ser He 

455 460 465 

aac tgg acc gac etc gtc gaa ggc age gaa tac ggc aaa cca ggg gag 1555 

Asn Trp Thr Asp Leu Val Glu Gly Ser Glu Tyr Gly Lys Pro Gly Glu 

470 475 480 485 

ctg tec gcc gaa gat eta cgc acc gca etc gtc aac gac gcc cac gcc 1603 

Leu Ser Ala Glu Asp Leu Arg Thr Ala Leu Val Asn Asp Ala His Ala 

490 495 500 

gaa tac gca aaa etc gaa gaa gcc gta tec gca ate ggc ggc gaa gca 1651 

Glu Tyr Ala Lys Leu Glu Glu Ala Val Ser Ala He Gly Gly Glu Ala 
505 510 515 



cag ate cgc aac ate gaa cga atg gtg etc atg cca gtc ate gac acc 
Gin He Arg Asn He Glu Arg Met Val Leu Met Pro Val He Asp Thr 



1699 
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aaa tgg cgc gaa cac etc tac gaa atg gac tac ctg aaa gaa ggc ate 1747 

Lys Trp Arg Glu His Leu Tyr Glu Met Asp Tyr Leu Lys Glu Gly lie 

535 540 545 

ggc ctg cgc gca atg gca cag cgc gac cca ctg gtc gaa tac caa aag 1795 

Gly Leu Arg Ala Met Ala Gin Arg Asp Pro Leu Val Glu Tyr Gin Lys 

550 555 560 565 

gaa ggc ggc gac atg ttc aac ggc atg aaa gac ggc ate aag gaa gaa 1843 

Glu Gly Gly Asp Met Phe Asn Gly Met Lys Asp Gly He Lys Glu Glu 
570 575 580 

acc gtc cgc cag etc ttc etc tec gca age agt tea tea age aag acg 1891 

Thr Val Arg Gin Leu Phe Leu Ser Ala Ser Ser Ser Ser Ser Lys Thr 

585 590 595 

egg aag teg ctg act aac tea gaa ccc tgaaattcag catccgccac 1938 

Arg Lys Ser Leu Thr Asn Ser Glu Pro 

600 605 



<210> 502 
<211> 606 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 502 

Met Thr Lys Asp Val His Tyr Glu Val Asp Glu Arg Lys Lys Thr Val 
1 5 10 15 

Gly Val Lys Glu Glu Gly Val Glu Tyr Val Glu Asp Gin Leu Gly He 
20 25 30 

Asp Asn Leu Tyr Ala Pro Glu His Ser Gin Leu Val Ser Tyr Leu Asn 
35 40 45 

Asn Ala He Lys Ala Gin Glu Leu Phe Thr Arg Asp Lys Asp Tyr He 
50 55 60 

Val Arg Asn Gly Glu Val Met lie Val Asp Gly Phe Thr Gly Arg Val 



Leu Ala Gly Arg Arg Tyr Asn Glu Gly Met His Gin Ala He Glu Ala 
85 90 95 

Lys Glu Arg Val Glu He Lys Asn Glu Asn Gin Thr Leu Ala Thr Val 
100 105 110 

Thr Leu Gin Asn Tyr Phe Arg Leu Tyr Thr Lys Leu Ala Gly Met Thr 
115 120 125 

Gly Thr Ala Glu Thr Glu Ala Ala Glu Leu Asn Gin He Tyr Lys Leu 
130 135 140 

Asp Val He Ala He Pro Thr Asn Arg Pro Asn Gin Arg Glu Asp Leu 
145 150 155 160 
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Thr Asp Leu Val Tyr Lys Thr Gin Glu Ala Lys Phe Ala Ala Val Val 
165 170 175 

Asp Asp He Ala Glu Arg Thr Glu Lys Gly Gin Pro Val Leu Val Gly 
180 185 190 

Thr Val Ser Val Glu Arg Ser Glu Tyr Leu Ser Gin Leu Leu Thr Lys 
195 200 205 

Arg Gly He Lys His Asn Val Leu Asn Ala Lys His His Glu Gin Glu 
210 215 220 

Ala Gin He Val Ala Gin Ala Gly Leu Pro Gly Ala Val Thr Val Ala 
225 230 235 240 

Thr Asn Met Ala Gly Arg Gly Thr Asp He Val Leu Gly Gly Asn Pro 
245 250 255 

Glu He Leu Leu Asp He Lys Leu Arg Glu Arg Gly Leu Asp Pro Phe 
260 265 270 

Glu Asp Glu Glu Ser Tyr Gin Glu Ala Trp Asp Ala Glu Leu Pro Ala 
275 280 285 

Met Lys Gin Arg Cys Glu Glu Arg Gly Asp Lys Val Arg Glu Ala Gly 
290 295 300 

Gly Leu Tyr Val Leu Gly Thr Glu Arg His Glu Ser Arg Arg He Asp 
305 310 315 320 

Asn Gin Leu Arg Gly Arg Ser Ala Arg Gin Gly Asp Pro Gly Ser Thr 
325 330 335 

Arg Phe Tyr Leu Ser Met Arg Asp Asp Leu Met Val Arg Phe Val Gly 
340 345 350 

Pro Thr Met Glu Asn Met Met Asn Arg Leu Asn Val Pro Asp Asp Val 
355 360 365 

Pro He Glu Ser Lys Thr Val Thr Asn Ser He Lys Gly Ala Gin Ala 
370 375 380 

Gin Val Glu Asn Gin Asn Phe Glu Met Arg Lys Asn Val Leu Lys Tyr 
385 390 395 400 

Asp Glu Val Met Asn Glu Gin Arg Lys Val He Tyr Ser Glu Arg Arg 
405 410 415 

Glu He Leu Glu Ser Ala Asp He Ser Arg Tyr He Gin Asn Met He 
420 425 430 

Glu Glu Thr Val Ser Ala Tyr Val Asp Gly Ala Thr Ala Asn Gly Tyr 
435 440 445 

Val Glu Asp Trp Asp Leu Asp Lys Leu Trp Asn Ala Leu Glu Ala Leu 
450 455 460 

Tyr Asp Pro Ser He Asn Trp Thr Asp Leu Val Glu Gly Ser Glu Tyr 
465 470 475 480 

Gly Lys Pro Gly Glu Leu Ser Ala Glu Asp Leu Arg Thr Ala Leu Val 
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485 490 495 

Asn Asp Ala His Ala Glu Tyr Ala Lys Leu Glu Glu Ala Val Ser Ala 
500 505 510 

lie Gly Gly Glu Ala Gin lie Arg Asn lie Glu Arg Met Val Leu Met 
515 520 525 

Pro Val lie Asp Thr Lys Trp Arg Glu His Leu Tyr Glu Met Asp Tyr 
530 535 540 

Leu Lys Glu Gly lie Gly Leu Arg Ala Met Ala Gin Arg Asp Pro Leu 
545 550 555 560 

Val Glu Tyr Gin Lys Glu Gly Gly Asp Met Phe Asn Gly Met Lys Asp 
565 570 575 

Gly lie Lys Glu Glu Thr Val Arg Gin Leu Phe Leu Ser Ala Ser Ser 
580 585 590 

Ser Ser Ser Lys Thr Arg Lys Ser Leu Thr Asn Ser Glu Pro 
595 600 605 



<210> 503 

<211> 832 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (832) 

<223> FRXA00124 

<400> 503 

tccatcctca tcgacgaagc ccgcacccca ctgattatct ccgggaccag tagacggcac 60 

atcgcagttc tacaacgtct tcgcacagat cgtcccacgc atg acc aag gac gtt 115 

Met Thr Lys Asp Val 
1 5 

cac tac gaa gtc gac gaa cgt aaa aag acc gtc ggt gtg aaa gaa gaa 163 

His Tyr Glu Val Asp Glu Arg Lys Lys Thr Val Gly Val Lys Glu Glu 
10 15 20 

ggc gtc gaa tac gtc gaa gac caa etc ggc ate gac aac etc tac gca 211 
Gly Val Glu Tyr Val Glu Asp Gin Leu Gly He Asp Asn Leu Tyr Ala 
25 30 35 

cct gag cac tea cag ctg gtc age tac ctg aac aac gee ate aag gca 259 
Pro Glu His Ser Gin Leu Val Ser Tyr Leu Asn Asn Ala He Lys Ala 
40 45 50 

cag gaa ctg ttc acc cgc gac aag gac tac ate gtc cgc aac ggc gaa 307 
Gin Glu Leu Phe Thr Arg Asp Lys Asp Tyr He Val Arg Asn Gly Glu 
55 60 65 

gtt atg ate gtc gac ggc ttc acc ggc cgt gtc ctt gec ggc cgc cga 355 
Val Met He Val Asp Gly Phe Thr Gly Arg Val Leu Ala Gly Arg Arg 
70 75 80 85 
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tac aac gaa ggc atg cac cag gcg ate gaa gec aaa gag cgc gta gag 

Tyr Asn Glu Gly Met His Gin Ala He Glu Ala Lys Glu Arg Val Glu 
90 95 100 

ate aaa aac gag aac cag acc ctg gcg acc gtt acc etc cag aac tac 

lie Lys Asn Glu Asn Gin Thr Leu Ala Thr Val Thr Leu Gin Asn Tyr 
105 110 115 

ttc cgc etc tac acc aaa etc gee ggc atg acc ggt acc gca gag acc 

Phe Arg Leu Tyr Thr Lys Leu Ala Gly Met Thr Gly Thr Ala Glu Thr 
120 125 130 

gaa gca gca gag etc aac cag ate tac aag etc gac gtc ate gcg ate 

Glu Ala Ala Glu Leu Asn Gin He Tyr Lys Leu Asp Val He Ala He 

135 140 145 

cca acc aac cga cca aac cag cgc gaa gac ttg acc gac ttg gtg tac 

Pro Thr Asn Arg Pro Asn Gin Arg Glu Asp Leu Thr Asp Leu Val Tyr 
150 155 160 165 

aaa acc caa gag get aag ttc gca gca gtc gtc gac gac ate gca gaa 

Lys Thr Gin Glu Ala Lys Phe Ala Ala Val Val Asp Asp He Ala Glu 
170 175 180 

cgc acc gaa aag ggc caa cca gtc etc gtc ggt acc gtc tec gtc gag 

Arg Thr Glu Lys Gly Gin Pro Val Leu Val Gly Thr Val Ser Val Glu 
185 190 195 

cgc tec gaa tac etc tec cag ctg ttg acc aaa cga ggc ate aag cac 

Arg Ser Glu Tyr Leu Ser Gin Leu Leu Thr Lys Arg Gly He Lys His 
200 205 210 

aac gtc etc aat gcg aag cac cac gag cag gaa gca cag ate gtt get 

Asn Val Leu Asn Ala Lys His His Glu Gin Glu Ala Gin He Val Ala 

215 220 225 

cag gca ggt ctt cca ggc gec gtc acc gtt gee acc aac atg gcg 

Gin Ala Gly Leu Pro Gly Ala Val Thr Val Ala Thr Asn Met Ala 
230 235 240 



<210> 504 
<211> 244 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 504 

Met Thr Lys Asp Val His Tyr Glu Val Asp Glu Arg Lys Lys Thr Val 
15 10 15 

Gly Val Lys Glu Glu Gly Val Glu Tyr Val Glu Asp Gin Leu Gly He 
20 25 30 

Asp Asn Leu Tyr Ala Pro Glu His Ser Gin Leu Val Ser Tyr Leu Asn 
35 40 45 

Asn Ala He Lys Ala Gin Glu Leu Phe Thr Arg Asp Lys Asp Tyr He 
50 55 60 

Val Arg Asn Gly Glu Val Met He Val Asp Gly Phe Thr Gly Arg Val 
65 70 75 80 
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Leu Ala Gly Arg Arg Tyr Asn Glu Gly Met His Gin Ala lie Glu Ala 



Lys Glu Arg Val Glu lie Lys Asn Glu Asn Gin Thr Leu Ala Thr Val 
100 105 110 

Thr Leu Gin Asn Tyr Phe Arg Leu Tyr Thr Lys Leu Ala Gly Met Thr 
115 120 125 

Gly Thr Ala Glu Thr Glu Ala Ala Glu Leu Asn Gin lie Tyr Lys Leu 
130 135 140 

Asp Val lie Ala lie Pro Thr Asn Arg Pro Asn Gin Arg Glu Asp Leu 
145 150 155 160 

Thr Asp Leu Val Tyr Lys Thr Gin Glu Ala Lys Phe Ala Ala Val Val 
165 170 175 

Asp Asp lie Ala Glu Arg Thr Glu Lys Gly Gin Pro Val Leu Val Gly 
180 185 190 

Thr Val Ser Val Glu Arg Ser Glu Tyr Leu Ser Gin Leu Leu Thr Lys 
195 200 205 

Arg Gly lie Lys His Asn Val Leu Asn Ala Lys His His Glu Gin Glu 
210 215 220 

Ala Gin He Val Ala Gin Ala Gly Leu Pro Gly Ala Val Thr Val Ala 
225 230 235 240 

Thr Asn Met Ala 



<210> 505 

<211> 938 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (915) 

<223> FRXA02462 

<400> 505 

gaa gcc gga gga etc tac gtc ctt ggc acc gaa cgc cac gaa tec cga 48 

Glu Ala Gly Gly Leu Tyr Val Leu Gly Thr Glu Arg His Glu Ser Arg 
15 10 15 

cgc ate gac aac cag ctg cgc ggt cgt tct gca cgt cag ggc gac cca 96 
Arg He Asp Asn Gin Leu Arg Gly Arg Ser Ala Arg Gin Gly Asp Pro 
20 25 30 



gga tec acc cgc ttc tat etc tct atg cgc gac gac ctg atg gtt cgc 144 
Gly Ser Thr Arg Phe Tyr Leu Ser Met Arg Asp Asp Leu Met Val Arg 
35 40 45 



ttc gtc ggc cca acc atg gaa aac atg atg aac agg etc aac gtc cca 192 
Phe Val Gly Pro Thr Met Glu Asn Met Met Asn Arg Leu Asn Val Pro 
50 55 60 
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gac gat gtg ccc ate gaa tec aaa ace gtc ace aac tec ate aag ggc 
Asp Asp Val Pro lie Glu Ser Lys Thr Val Thr Asn Ser lie Lys Gly 



gee caa get cag gtg gag aac cag aac ttc gaa atg cgt aag aac gtt 
Ala Gin Ala Gin Val Glu Asn Gin Asn Phe Glu Met Arg Lys Asn Val 



ctg aag tac gac gaa gtc atg aac gaa cag cgc aag gtt ate tac age 336 

Leu Lys Tyr Asp Glu Val Met Asn Glu Gin Arg Lys Val lie Tyr Ser 

100 105 110 

gag cga cgc gaa ate etc gaa tec gca gac ate tec cgc tac ate caa 384 

Glu Arg Arg Glu lie Leu Glu Ser Ala Asp lie Ser Arg Tyr lie Gin 

115 120 125 

aac atg ate gaa gaa aca gtc age gca tac gtc gac ggc gec acc gec 432 

Asn Met He Glu Glu Thr Val Ser Ala Tyr Val Asp Gly Ala Thr Ala 

130 135 140 

aac ggc tac gtc gaa gac tgg gac etc gac aaa etc tgg aac gee etc 480 

Asn Gly Tyr Val Glu Asp Trp Asp Leu Asp Lys Leu Trp Asn Ala Leu 

145 150 155 160 

gaa gec etc tac gac cca teg ate aac tgg acc gac etc gtc gaa ggc 528 

Glu Ala Leu Tyr Asp Pro Ser He Asn Trp Thr Asp Leu Val Glu Gly 

165 170 175 

age gaa tac ggc aaa cca ggg gag ctg tec gec gaa gat eta cgc acc 576 

Ser Glu Tyr Gly Lys Pro Gly Glu Leu Ser Ala Glu Asp Leu Arg Thr 

180 185 190 

gca etc gtc aac gac gec cac gec gaa tac gca aaa etc gaa gaa gec 624 

Ala Leu Val Asn Asp Ala His Ala Glu Tyr Ala Lys Leu Glu Glu Ala 

195 200 205 

gta tec gca ate ggc ggc gaa gca cag ate cgc aac ate gaa cga atg 672 

Val Ser Ala He Gly Gly Glu Ala Gin He Arg Asn He Glu Arg Met 

210 215 220 

gtg etc atg cca gtc ate gac acc aaa tgg cgc gaa cac etc tac gaa 720 

Val Leu Met Pro Val He Asp Thr Lys Trp Arg Glu His Leu Tyr Glu 

225 230 235 240 

atg gac tac ctg aaa gaa ggc ate ggc ctg cgc gca atg gca cag cgc 768 

Met Asp Tyr Leu Lys Glu Gly He Gly Leu Arg Ala Met Ala Gin Arg 

245 250 255 

gac cca ctg gtc gaa tac caa aag gaa ggc ggc gac atg ttc aac ggc 816 

Asp Pro Leu Val Glu Tyr Gin Lys Glu Gly Gly Asp Met Phe Asn Gly 

260 265 270 

atg aaa gac ggc ate aag gaa gaa acc gtc cgc cag etc ttc etc tec 864 

Met Lys Asp Gly He Lys Glu Glu Thr Val Arg Gin Leu Phe Leu Ser 

275 280 285 

gca age agt tea tea age aag acg egg aag teg ctg act aac tea gaa 912 

Ala Ser Ser Ser Ser Ser Lys Thr Arg Lys Ser Leu Thr Asn Ser Glu 

290 295 300 
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ccc tgaaattcag catccgccac atg 

Pro 

305 



<210> 506 
<211> 305 
<212> PRT 

<213> Corynebacterium glut 
<400> 506 

Glu Ala Gly Gly Leu Tyr Val Leu Gly Thr Glu Arg His Glu Ser Arg 
15 10 15 

Arg lie Asp Asn Gin Leu Arg Gly Arg Ser Ala Arg Gin Gly Asp Pro 
20 25 30 

Gly Ser Thr Arg Phe Tyr Leu Ser Met Arg Asp Asp Leu Met Val Arg 
35 40 45 

Phe Val Gly Pro Thr Met Glu Asn Met Met Asn Arg Leu Asn Val Pro 



Asp Asp Val Pro lie Glu Ser Lys Thr Val Thr Asn Ser lie Lys Gly 
65 70 75 80 

Ala Gin Ala Gin Val Glu Asn Gin Asn Phe Glu Met Arg Lys Asn Val 
85 90 95 

Leu Lys Tyr Asp Glu Val Met Asn Glu Gin Arg Lys Val lie Tyr Ser 
100 105 110 

Glu Arg Arg Glu lie Leu Glu Ser Ala Asp lie Ser Arg Tyr lie Gin 
115 120 125 

Asn Met He Glu Glu Thr Val Ser Ala Tyr Val Asp Gly Ala Thr Ala 
130 135 140 

Asn Gly Tyr Val Glu Asp Trp Asp Leu Asp Lys Leu Trp Asn Ala Leu 
145 150 155 160 

Glu Ala Leu Tyr Asp Pro Ser He Asn Trp Thr Asp Leu Val Glu Gly 
165 170 175 

Ser Glu Tyr Gly Lys Pro Gly Glu Leu Ser Ala Glu Asp Leu Arg Thr 
180 185 190 

Ala Leu Val Asn Asp Ala His Ala Glu Tyr Ala Lys Leu Glu Glu Ala 
195 200 205 

Val Ser Ala He Gly Gly Glu Ala Gin He Arg Asn He Glu Arg Met 
210 215 220 

Val Leu Met Pro Val He Asp Thr Lys Trp Arg Glu His Leu Tyr Glu 
225 230 235 240 

Met Asp Tyr Leu Lys Glu Gly He Gly Leu Arg Ala Met Ala Gin Arg 
245 250 255 

Asp Pro Leu Val Glu Tyr Gin Lys Glu Gly Gly Asp Met Phe Asn Gly 
260 265 270 
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Met Lys Asp Gly lie Lys Glu Glu Thr Val Arg Gin Leu Phe Leu Ser 
275 280 285 

Ala Ser Ser Ser Ser Ser Lys Thr Arg Lys Ser Leu Thr Asn Ser Glu 
290 295 300 

Pro 

305 



<210> 507 
<211> 888 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (865) 

<223> RXA00125 

<400> 507 

cgggtactgt gttttaggaa ccgtgcgtag ttttaggaac agtgcgtaca atataggttc 60 

gttatcattt ccgtatcgct atttataagg acgactgctc gtg ttt gga ttg tec 115 

Val Phe Gly Leu Ser 



aag gtg etc cgc gtc ggc gaa ggc cgt gec gtg aag cga ctt cac aag 
Lys Val Leu Arg Val Gly Glu Gly Arg Ala Val Lys Arg Leu His Lys 



ate get gac cag gtt ate gcg ctt gaa gat aag ttc gec aac eta acc 
lie Ala Asp Gin Val lie Ala Leu Glu Asp Lys Phe Ala Asn Leu Thr 



gat gag gag etc aag gca aaa aca gee gag ttc aaa gaa cgc ate get 
Asp Glu Glu Leu Lys Ala Lys Thr Ala Glu Phe Lys Glu Arg lie Ala 



ggc ggt gaa gga etc gac gaa ate ttc etc gaa gcg ttc gca aca gee 

Gly Gly Glu Gly Leu Asp Glu lie Phe Leu Glu Ala Phe Ala Thr Ala 

55 60 65 

cgt gaa gca get tgg cgt gtg etc ggc cag aag cac tac cat gta caa 

Arg Glu Ala Ala Trp Arg Val Leu Gly Gin Lys His Tyr His Val Gin 



ate atg ggt ggc gca gcg ctg cac ttt ggc aac gtc gec gaa atg cgc 

lie Met Gly Gly Ala Ala Leu His Phe Gly Asn Val Ala Glu Met Arg 

90 95 100 

acc ggc gaa ggc aaa acc etc acc tgc gtg ctt cca gca tat ttg aac 

Thr Gly Glu Gly Lys Thr Leu Thr Cys Val Leu Pro Ala Tyr Leu Asn 

105 110 115 

gca ctt gaa gga aaa ggc gtc cac gtt gtc acc gtc aat gat tac eta 

Ala Leu Glu Gly Lys Gly Val His Val Val Thr Val Asn Asp Tyr Leu 

120 125 130 

gca aaa cgt gac gca gaa atg atg ggc cgt gtg cac cgc tac tta ggc 
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Ala Lys Arg Asp Ala Glu Met Met Gly Arg Val His Arg Tyr Leu Gly 

135 140 145 

etc gaa gtg gga gta ate etc tct gac atg cgc cca gac gag cgc cgc 595 

Leu Glu Val Gly Val lie Leu Ser Asp Met Arg Pro Asp Glu Arg Arg 

150 155 160 165 

gaa gec tac get gee gac att acc tac ggc acc aac aac gaa etc ggc 643 

Glu Ala Tyr Ala Ala Asp lie Thr Tyr Gly Thr Asn Asn Glu Leu Gly 
170 175 180 

ttc gac tac ctg cgc gac aac atg gca cgc tec eta age gac etc gtg 691 

Phe Asp Tyr Leu Arg Asp Asn Met Ala Arg Ser Leu Ser Asp Leu Val 
185 190 195 

cag cgt gga cac aac tac gec att gtc gac gaa gta gac tec ate etc 739 

Gin Arg Gly His Asn Tyr Ala lie Val Asp Glu Val Asp Ser lie Leu 

200 205 210 

ate gac gaa gec cgc acc cca ctg att ate tec ggg acc agt aga egg 787 

lie Asp Glu Ala Arg Thr Pro Leu lie lie Ser Gly Thr Ser Arg Arg 

215 220 225 

cac ate gca gtt eta caa cgt ctt cgc aca gat cgt ccc acg cat gac 835 

His lie Ala Val Leu Gin Arg Leu Arg Thr Asp Arg Pro Thr His Asp 

230 235 240 245 

caa gga cgt tea eta cga agt cga cga acg taaaaagacc gtcggtgtga 885 
Gin Gly Arg Ser Leu Arg Ser Arg Arg Thr 
250 255 



<210> 508 
<211> 255 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 508 

Val Phe Gly Leu Ser Lys Val Leu Arg Val Gly Glu Gly Arg Ala Val 



Lys Arg Leu His Lys lie Ala Asp Gin Val lie Ala Leu Glu Asp Lys 

20 25 30 

Phe Ala Asn Leu Thr Asp Glu Glu Leu Lys Ala Lys Thr Ala Glu Phe 

35 40 45 

Lys Glu Arg lie Ala Gly Gly Glu Gly Leu Asp Glu lie Phe Leu Glu 

50 55 60 

Ala Phe Ala Thr Ala Arg Glu Ala Ala Trp Arg Val Leu Gly Gin Lys 



His Tyr His Val Gin lie Met Gly Gly Ala Ala Leu His Phe Gly Asn 
85 90 95 

Val Ala Glu Met Arg Thr Gly Glu Gly Lys Thr Leu Thr Cys Val Leu 
100 105 110 
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Pro Ala Tyr Leu Asn Ala Leu Glu Gly Lys Gly Val His Val Val Thr 
115 120 125 

Val Asn Asp Tyr Leu Ala Lys Arg Asp Ala Glu Met Met Gly Arg Val 
130 135 140 

His Arg Tyr Leu Gly Leu Glu Val Gly Val lie Leu Ser Asp Met Arg 
145 150 155 160 

Pro Asp Glu Arg Arg Glu Ala Tyr Ala Ala Asp lie Thr Tyr Gly Thr 
165 170 175 

Asn Asn Glu Leu Gly Phe Asp Tyr Leu Arg Asp Asn Met Ala Arg Ser 
180 185 190 

Leu Ser Asp Leu Val Gin Arg Gly His Asn Tyr Ala lie Val Asp Glu 
195 200 205 

Val Asp Ser lie Leu He Asp Glu Ala Arg Thr Pro Leu He He Ser 
210 215 220 

Gly Thr Ser Arg Arg His lie Ala Val Leu Gin Arg Leu Arg Thr Asp 
225 230 235 240 

Arg Pro Thr His Asp Gin Gly Arg Ser Leu Arg Ser Arg Arg Thr 
245 250 255 



<210> 509 
<211> 1443 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1420) 
<223> RXA00687 

<400> 509 

ttgtaatcgg accaggatct aaagaacaca tctcccggta ccttttagtc actattgtga 60 

aaatatgtgg gtttaagtgc tgaggaggcc aggaggataa gtg tec gec att att 115 

Val Ser Ala He He 
1 5 

cag gca ttc aag gac gec gat ctg cgt aag aag att ttc ttc act ate 163 

Gin Ala Phe Lys Asp Ala Asp Leu Arg Lys Lys He Phe Phe Thr He 
10 15 20 

gca atg ate gtt eta 'tac cgc ate ggt gcg cag ate cct tec ccg gga 211 
Ala Met He Val Leu Tyr Arg He Gly Ala Gin He Pro Ser Pro Gly 
25 30 35 

gtt gac tac gca acg att agt ggt cgt ctg cgt gac ttg act cag gat 259 
Val Asp Tyr Ala Thr He Ser Gly Arg Leu Arg Asp Leu Thr Gin Asp 
40 45 50 

cag tea age gtt tat teg ctg att aac ctg ttt tec ggt gga gcg ctg 307 
Gin Ser Ser Val Tyr Ser Leu lie Asn Leu Phe Ser Gly Gly Ala Leu 
55 60 65 
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ttg cag ctg tec att ttt get att ggt ate atg ccg tac ate acg gcg 
Leu Gin Leu Ser lie Phe Ala lie Gly lie Met Pro Tyr lie Thr Ala 



tct att ate gtg cag ctg ctg act gtg gtt att cca cac ttt gag gag 403 

Ser lie He Val Gin Leu Leu Thr Val Val He Pro His Phe Glu Glu 

90 95 100 

ttg aag aag gaa ggc cag tct ggc cag gee aag atg atg cag tac ace 451 

Leu Lys Lys Glu Gly Gin Ser Gly Gin Ala Lys Met Met Gin Tyr Thr 

105 110 115 

agg tac tta acg gtt get ttg gcg ttg ctg cag tct tea ggc att gtc 499 

Arg Tyr Leu Thr Val Ala Leu Ala Leu Leu Gin Ser Ser Gly He Val 
120 125 130 

gcg ttg gcg gac cgt gag cag ctg ctt ggc gca ggt att cgt gtg ctg 547 

Ala Leu Ala Asp Arg Glu Gin Leu Leu Gly Ala Gly He Arg Val Leu 

135 140 145 

teg get gat cgc aac ttc ttc gat etc att gtt ttg gtc ate acc atg 595 

Ser Ala Asp Arg Asn Phe Phe Asp Leu He Val Leu Val He Thr Met 

150 155 160 165 

act gca ggt gcg gtg ctt gtg atg tgg atg ggt gag etc ate acg gaa 643 

Thr Ala Gly Ala Val Leu Val Met Trp Met Gly Glu Leu He Thr Glu 

170 175 180 

aag ggc gtg ggc aat ggt atg teg ttg ctg att ttc get ggt ate gca 691 

Lys Gly Val Gly Asn Gly Met Ser Leu Leu lie Phe Ala Gly He Ala 

185 190 195 

act cgc etc cca act gat ggc atg aac att ctg ggt aac tec ggc ggc 739 

Thr Arg Leu Pro Thr Asp Gly Met Asn He Leu Gly Asn Ser Gly Gly 
200 205 210 

gtg gtt ttc get gtt gtt ctg get tec gtt ctg ate ctg gtc att ggt 787 

Val Val Phe Ala Val Val Leu Ala Ser Val Leu He Leu Val He Gly 

215 220 225 

gtt gta ttc gtt gag cag ggc cag cgt cgt att cca gtg cag tac gca 835 

Val Val Phe Val Glu Gin Gly Gin Arg Arg lie Pro Val Gin Tyr Ala 

230 235 240 245 

aag cgc atg gtg gga cgt cgc cag tac ggt ggt tct tec act tac ctg 883 

Lys Arg Met Val Gly Arg Arg Gin Tyr Gly Gly Ser Ser Thr Tyr Leu 

250 255 260 

cca ttg aag gtc aac caa get ggt gtt ate cca gtg ate ttc gcg tct 931 

Pro Leu Lys Val Asn Gin Ala Gly Val He Pro Val He Phe Ala Ser 

265 270 275 

teg ctg att tac atg cca gtg ctg att act cag ate gtg aac tct ggt 979 

Ser Leu He Tyr Met Pro Val Leu He Thr Gin He Val Asn Ser Gly 
280 285 290 

teg ctg gaa gtg tct gat aac tgg tgg cag cgc aac ate att gcg cac 1027 

Ser Leu Glu Val Ser Asp Asn Trp Trp Gin Arg Asn He He Ala His 

295 300 " 305 

ctg cag acg cct tct tec tgg cag tac att gtt ttg tac ttt gca ctg 1075 
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Leu Gin Thr Pro Ser Ser Trp Gin Tyr 
310 315 

acc ate ttc ttc tct tac ttc tat gtt 
Thr lie Phe Phe Ser Tyr Phe Tyr Val 
330 



lie Val Leu Tyr Phe Ala Leu 
320 325 

tec gtt cag tat gat cca get 1123 
Ser Val Gin Tyr Asp Pro Ala 
335 340 



gag cag get gaa aac atg aag aag tac ggt gga ttt ate cct ggt att 1171 

Glu Gin Ala Glu Asn Met Lys Lys Tyr Gly Gly Phe lie Pro Gly lie 

345 350 355 

cgt ccg ggc cgc ccg act get gag tac ttg gga ttc gtc atg aac cgc 1219 

Arg Pro Gly Arg Pro Thr Ala Glu Tyr Leu Gly Phe Val Met Asn Arg 

360 365 370 

ctg ctg ttt gtt ggt tec ctg tac ctg get gtc att get gtg ctg cca 1267 

Leu Leu Phe Val Gly Ser Leu Tyr Leu Ala Val lie Ala Val Leu Pro 

375 380 385 

aac att atg ctg gat eta ggt gtt gac gec ggt teg gee gga gca act 1315 

Asn lie Met Leu Asp Leu Gly Val Asp Ala Gly Ser Ala Gly Ala Thr 

390 395 400 405 

cca ttc ggc gga acc gca ate ttg att ctt gta tct gtt gca ctg acc 1363 

Pro Phe Gly Gly Thr Ala lie Leu lie Leu Val Ser Val Ala Leu Thr 

410 415 420 

aca gtg aag cag ate gag age cag etc ctg caa age aac tac gaa gga 1411 

Thr Val Lys Gin lie Glu Ser Gin Leu Leu Gin Ser Asn Tyr Glu Gly 

425 430 435 

ctt eta aaa taatgegact cgtactcctc gga 1443 
Leu Leu Lys 
440 



<210> 510 
<211> 440 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 510 

Val Ser Ala lie lie Gin Ala Phe Lys Asp Ala Asp Leu Arg Lys Lys 
15 10 15 

lie Phe Phe Thr lie Ala Met lie Val Leu Tyr Arg lie Gly Ala Gin 
20 25 30 

lie Pro Ser Pro Gly Val Asp Tyr Ala Thr lie Ser Gly Arg Leu Arg 
35 40 45 

Asp Leu Thr Gin Asp Gin Ser Ser Val Tyr Ser Leu lie Asn Leu Phe 
50 55 60 

Ser Gly Gly Ala Leu Leu Gin Leu Ser He Phe Ala He Gly He Met 
65 70 75 80 

Pro Tyr He Thr Ala Ser He He Val Gin Leu Leu Thr Val Val He 
85 90 95 

Pro His Phe Glu Glu Leu Lys Lys Glu Gly Gin Ser Gly Gin Ala Lys 
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100 



105 



110 



Met Met Gin Tyr Thr Arg Tyr Leu Thr Val Ala Leu Ala Leu Leu Gin 
115 120 125 

Ser Ser Gly lie Val Ala Leu Ala Asp Arg Glu Gin Leu Leu Gly Ala 
130 135 140 

Gly lie Arg Val Leu Ser Ala Asp Arg Asn Phe Phe Asp Leu lie Val 
145 150 155 160 

Leu Val He Thr Met Thr Ala Gly Ala Val Leu Val Met Trp Met Gly 
165 170 175 

Glu Leu He Thr Glu Lys Gly Val Gly Asn Gly Met Ser Leu Leu He 
180 185 190 

Phe Ala Gly He Ala Thr Arg Leu Pro Thr Asp Gly Met Asn He Leu 
195 200 205 

Gly Asn Ser Gly Gly Val Val Phe Ala Val Val Leu Ala Ser Val Leu 
210 215 220 

He Leu Val He Gly Val Val Phe Val Glu Gin Gly Gin Arg Arg He 
225 230 235 240 

Pro Val Gin Tyr Ala Lys Arg Met Val Gly Arg Arg Gin Tyr Gly Gly 
245 250 255 

Ser Ser Thr Tyr Leu Pro Leu Lys Val Asn Gin Ala Gly Val He Pro 
260 265 270 

Val He Phe Ala Ser Ser Leu He Tyr Met Pro Val Leu He Thr Gin 
275 280 285 

He Val Asn Ser Gly Ser Leu Glu Val Ser Asp Asn Trp Trp Gin Arg 
290 295 300 

Asn He He Ala His Leu Gin Thr Pro Ser Ser Trp Gin Tyr He Val 
305 310 315 320 

Leu Tyr Phe Ala Leu Thr He Phe Phe Ser Tyr Phe Tyr Val Ser Val 
325 330 335 

Gin Tyr Asp Pro Ala Glu Gin Ala Glu Asn Met Lys Lys Tyr Gly Gly 
340 345 350 

Phe He Pro Gly He Arg Pro Gly Arg Pro Thr Ala Glu Tyr Leu Gly 
355 360 365 

Phe Val Met Asn Arg Leu Leu Phe Val Gly Ser Leu Tyr Leu Ala Val 
370 -375 380 

He Ala Val Leu Pro Asn He Met Leu Asp Leu Gly Val Asp Ala Gly 
385 390 395 400 

Ser Ala Gly Ala Thr Pro Phe Gly Gly Thr Ala He Leu He Leu Val 



405 



410 



415 



Ser Val Ala Leu Thr Thr Val Lys Gin He Glu Ser Gin Leu Leu Gin 
420 425 430 
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Ser Asn Tyr Glu Gly Leu Leu Lys 
435 440 



<210> 511 
<211> 354 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (331) 

<223> RXA02260 

<400> 511 

gccggctggg tagtactcgt gtatactgtc taaagttatt cgaaatcagg tgggcataag 60 

gttcacctgg gttctcaaac ggcaaaggaa cattttccac atg gca ttg acg ctt 115 

Met Ala Leu Thr Leu 



caa ate ate etc gtc gtc gec age ctg etc atg acg gtt ttc gtc ttg 
Gin He He Leu Val Val Ala Ser Leu Leu Met Thr Val Phe Val Leu 



ctg cac aag ggc aaa ggc ggc gga etc tec age etc ttc ggt ggc ggt 211 
Leu His Lys Gly Lys Gly Gly Gly Leu Ser Ser Leu Phe Gly Gly Gly 



gtg cag tec aat ctt teg ggc tec act gtt gtt gaa aag aac ctg gat 259 

Val Gin Ser Asn Leu Ser Gly Ser Thr Val Val Glu Lys Asn Leu Asp 

40 45 50 

cgc gtc acc att ttg gtt gee gtt ate tgg att gtg tgc att gtc gca 307 

Arg Val Thr He Leu Val Ala Val He Trp He Val Cys He Val Ala 



etc aac etc ate cag act tat tea taagacacga gcttaaaaag age 
Leu Asn Leu lie Gin Thr Tyr Ser 



<210> 512 
<211> 77 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 512 

Met Ala Leu Thr Leu Gin lie lie Leu Val Val Ala Ser Leu Leu Met 
15 10 15 

Thr Val Phe Val Leu Leu His Lys Gly Lys Gly Gly Gly Leu Ser Ser 
20 25 30 

Leu Phe Gly Gly Gly Val Gin Ser Asn Leu Ser Gly Ser Thr Val Val 



Glu Lys Asn Leu Asp Arg Val Thr He Leu Val Ala Val He Trp He 
50 55 60 
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Val Cys He Val Ala Leu Asn Leu He Gin Thr Tyr Ser 



<210> 513 

<211> 819 

<212> DNA 

<213> Corynebacterium glutartiicum 

<220> 

<221> CDS 

<222> (101) . . (796) 

<223> RXN00046 

<400> 513 

tggtgcccaa gcagccgtca tcgcagcagc aaaatatgcc cgcgataacg ccttttaagc 60 

acctaaaacg ctgttctcaa cacaggagtt tccttaaata atg gac tta aat act 115 

Met Asp Leu Asn Thr 



caa cgc tea aag etc tac gca cag ctt caa ggc cag etc att gtt tec 
Gin Arg Ser Lys Leu Tyr Ala Gin Leu Gin Gly Gin Leu He Val Ser 



gtg caa get ccc gac ggc cat gec atg cga gat acc cat acg etc acc 211 

Val Gin Ala Pro Asp Gly His Ala Met Arg Asp Thr His Thr Leu Thr 

25 30 35 

cat gtg gee gca gec tgt gtc gat ggc ggt get cct gee att cgc tgt 259 

His Val Ala Ala Ala Cys Val Asp Gly Gly Ala Pro Ala He Arg Cys 



ggc ggt tac ggc ggt ttg gaa gat ate cgt tea ate tec aac cgt gtc 307 
Gly Gly Tyr Gly Gly Leu Glu Asp He Arg Ser He Ser Asn Arg Val 



gac gtt ccc gtt ttc gga etc acc aaa gaa ggc tec gaa gga gtt tac 
Asp Val Pro Val Phe Gly Leu Thr Lys Glu Gly Ser Glu Gly Val Tyr 



ate acc cca acc agg gat tec gtt cga gca gtg gca gaa tec ggc gee 

He Thr Pro Thr Arg Asp Ser Val Arg Ala Val Ala Glu Ser Gly Ala 

90 95 100 

act gta gtc tgc gcg gat gca act ttc cga cct agg cct gac ggc tec 

Thr Val Val Cys Ala Asp Ala Thr Phe Arg Pro Arg Pro Asp Gly Ser 

105 110 115 

acc ttt gca gag ctg gtc act gtt gee cac gat tec gga att etc ate 

Thr Phe Ala Glu Leu Val Thr Val Ala His Asp Ser Gly He Leu He 

120 125 130 

atg gcg gac tgc gca act ccc gaa gaa gtt etc agt gcg cat aag get 

Met Ala Asp Cys Ala Thr Pro Glu Glu Val Leu Ser Ala His Lys Ala 

135 140 145 

ggc gcg gat ttt gtg tec acc acg ctt get gga tac acc gaa cac cgc 

Gly Ala Asp Phe Val Ser Thr Thr Leu Ala Gly Tyr Thr Glu His Arg 

150 155 160 165 
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gag aaa aca gtc ggt cca gat ttc gat tgc etc cgc gaa gca cgt gag 643 

Glu Lys Thr Val Gly Pro Asp Phe Asp Cys Leu Arg Glu Ala Arg Glu 

170 175 180 

tta gtt ccc gat gcg ttc etc att ggc gaa ggt cgc ttc tec aac cct 691 

Leu Val Pro Asp Ala Phe Leu lie Gly Glu Gly Arg Phe Ser Asn Pro 

185 190 195 

gcg gat gtg gcg cac ggt cgt etc att ggt gec aac gcg ate ate gtg 739 

Ala Asp Val Ala His Gly Arg Leu lie Gly Ala Asn Ala He He Val 

200 205 210 

ggc acc gca ate act gac cct ggt ttc ate act gga cag ttc gcg tea 787 

Gly Thr Ala lie Thr Asp Pro Gly Phe He Thr Gly Gin Phe Ala Ser 

215 220 225 

ctg ttg cac tagcacttag tccagcgctg cac 819 

Leu Leu His 

230 



<210> 514 
<211> 232 
<212> PRT 

<213> Corynebacterium glutamicuro 
<400> 514 

Met Asp Leu Asn Thr Gin Arg Ser Lys Leu Tyr Ala Gin Leu Gin Gly 
1 5 10 15 

Gin Leu He Val Ser Val Gin Ala Pro Asp Gly His Ala Met Arg Asp 
20 25 30 

Thr His Thr Leu Thr His Val Ala Ala Ala Cys Val Asp Gly Gly Ala 
35 40 45 

Pro Ala He Arg Cys Gly Gly Tyr Gly Gly Leu Glu Asp He Arg Ser 
50 55 60 

He Ser Asn Arg Val Asp Val Pro Val Phe Gly Leu Thr Lys Glu Gly 



Ser Glu Gly Val Tyr He Thr Pro Thr Arg Asp Ser Val Arg Ala Val 

85 90 95 

Ala Glu Ser Gly Ala Thr Val Val Cys Ala Asp Ala Thr Phe Arg Pro 
100 105 110 

Arg Pro Asp Gly Ser Thr Phe Ala Glu Leu Val Thr Val Ala His Asp 
115 120 125 

Ser Gly He Leu He Met Ala Asp Cys Ala Thr Pro Glu Glu Val Leu 
130 135 140 

Ser Ala His Lys Ala Gly Ala Asp Phe Val Ser Thr Thr Leu Ala Gly 

145 150 155 160 

Tyr Thr Glu His Arg Glu Lys Thr Val Gly Pro Asp Phe Asp Cys Leu 

165 170 175 



Arg Glu Ala Arg Glu Leu Val Pro Asp Ala Phe Leu He Gly Glu Gly 
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Arg Phe Ser Asn Pro Ala Asp Val Ala His Gly Arg Leu lie Gly Ala 
195 200 205 

Asn Ala He He Val Gly Thr Ala He Thr Asp Pro Gly Phe He Thr 
210 215 220 

Gly Gin Phe Ala Ser Leu Leu His 
225 230 



<210> 515 
<211> 819 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (796) 

<223> FRXA00046 

<400> 515 

tggtgcccaa gcagccgtca tcgcagcagc aaaatatgcc cgcgataacg ccttttaagc 60 

acctaaaacg ctgttctcaa cacaggagtt tccttaaata atg gac tta aat act 115 

Met Asp Leu Asn Thr 



caa cgc tea aag etc tac gca cag ctt caa ggc cag etc att gtt tec 

Gin Arg Ser Lys Leu Tyr Ala Gin Leu Gin Gly Gin Leu He Val Ser 

10 15 20 

gtg caa get ccc gac ggc cat gec atg cga gat acc cat acg etc ace 

Val Gin Ala Pro Asp Gly His Ala Met Arg Asp Thr His Thr Leu Thr 



cat gtg gec gca gec tgt gtc gat ggc ggt get cct gec att cgc tgt 259 
His Val Ala Ala Ala Cys Val Asp Gly Gly Ala Pro Ala He Arg Cys 



ggc ggt tac ggc ggt ttg gaa gat ate cgt tea ate tec aac cgt gtc 307 

Gly Gly Tyr Gly Gly Leu Glu Asp He Arg Ser He Ser Asn Arg Val 

55 60 65 

gac gtt ccc gtt ttc gga etc acc aaa gaa ggc tec gaa gga gtt tac 355 

Asp Val Pro Val Phe Gly Leu Thr Lys Glu Gly Ser Glu Gly Val Tyr 

70 75 80 85 

ate acc cca acc agg gat tec gtt cga gca gtg gca gaa tec ggc gec 403 

He Thr Pro Thr Arg Asp Ser Val Arg Ala Val Ala Glu Ser Gly Ala 

90 95 100 

act gta gtc tgc gcg gat gca act ttc cga cct agg cct gac ggc tec 451 

Thr Val Val Cys Ala Asp Ala Thr Phe Arg Pro Arg Pro Asp Gly Ser 

105 110 115 

acc ttt gca gag ctg gtc act gtt gec cac gat tec gga att etc ate 499 

Thr Phe Ala Glu Leu Val Thr Val Ala His Asp Ser Gly lie Leu lie 

120 125 130 
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atg gcg gac tgc gca act ccc gaa gaa gtt etc agt gcg cat aag get 547 

Met Ala Asp Cys Ala Thr Pro Glu Glu Val Leu Ser Ala His Lys Ala 

135 140 145 

ggc gcg gat ttt gtg tec ace acg ctt get gga tac ace gaa cac cgc 595 

Gly Ala Asp Phe Val Ser Thr Thr Leu Ala Gly Tyr Thr Glu His Arg 

150 155 160 165 

gag aaa aca gtc ggt cca gat ttc gat tgc etc cgc gaa gca cgt gag 643 

Glu Lys Thr Val Gly Pro Asp Phe Asp Cys Leu Arg Glu Ala Arg Glu 

170 175 180 

tta gtt ccc gat gcg ttc etc att ggc gaa ggt cgc ttc tec aac cct 691 

Leu Val Pro Asp Ala Phe Leu lie Gly Glu Gly Arg Phe Ser Asn Pro 

185 190 195 

gcg gat gtg gcg cac ggt cgt etc att ggt gee aac gcg ate ate gtg 739 

Ala Asp Val Ala His Gly Arg Leu He Gly Ala Asn Ala He He Val 

200 205 210 

ggc acc gga ate act gac cct ggt ttc ate act gga cag ttc gcg tea 787 

Gly Thr Gly He Thr Asp Pro Gly Phe He Thr Gly Gin Phe Ala Ser 

215 220 225 

ctg ttg cac taacacttag tccaacgctg cac 819 

Leu Leu His 

230 



<210> 516 
<211> 232 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 516 

Met Asp Leu Asn Thr Gin Arg Ser ] 
1 5 

Gin Leu He Val Ser Val Gin Ala ] 

20 



Lys Leu Tyr Ala Gin Leu Gin Gly 
10 15 



Pro Asp Gly His Ala Met Arg Asp 
25 30 



Thr His Thr Leu Thr His Val Ala Ala Ala Cys Val Asp Gly Gly Ala 

35 40 45 

Pro Ala lie Arg Cys Gly Gly Tyr Gly Gly Leu Glu Asp He Arg Ser 

50 55 60 

He Ser Asn Arg Val Asp Val Pro Val Phe Gly Leu Thr Lys Glu Gly 

65 70 75 80 

Ser Glu Gly Val Tyr He Thr Pro Thr Arg Asp Ser Val Arg Ala Val 
85 90 95 

Ala Glu Ser Gly Ala Thr Val Val Cys Ala Asp Ala Thr Phe Arg Pro 

100 105 110 

Arg Pro Asp Gly Ser Thr Phe Ala Glu Leu Val Thr Val Ala His Asp 

115 120 125 



Ser Gly He Leu He Met Ala Asp Cys Ala Thr Pro Glu Glu Val Leu 
130 135 140 
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Ser Ala His Lys Ala Gly Ala Asp Phe Val Ser Thr Thr Leu Ala Gly 
145 150 155 160 

Tyr Thr Glu His Arg Glu Lys Thr Val Gly Pro Asp Phe Asp Cys Leu 
165 170 175 

Arg Glu Ala Arg Glu Leu Val Pro Asp Ala Phe Leu lie Gly Glu Gly 
180 185 190 

Arg Phe Ser Asn Pro Ala Asp Val Ala His Gly Arg Leu lie Gly Ala 
195 200 205 

Asn Ala He He Val Gly Thr Gly He Thr Asp Pro Gly Phe He Thr 
210 215 220 

Gly Gin Phe Ala Ser Leu Leu His 
225 230 



<210> 517 
<211> 1445 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1422) 
<223> RXA00753 

<400> 517 

gtt gtt gat ggg gtt 
Val Val Asp Gly Val 
1 5 

cat gag get ate cgt 
His Glu Ala He Arg 
20 

ctt att cct ggt gag 
Leu He Pro Gly Glu 
35 

att gat aaa gca get 
He Asp Lys Ala Ala 
50 

cag tec caa ccc cag 
Gin Ser Gin Pro Gin 
65 

aca ttt tgg ccg tea 
Thr Phe Trp Pro Ser 
85 

tat ate cag cag ggt 
Tyr He Gin Gin Gly 
100 



ggt ggc tac acc gag caa gaa gtc gec gag att 
Gly Gly Tyr Thr Glu Gin Glu Val Ala Glu He 



caa gee caa gac tct ggt gca cct aat gat gaa 96 

Gin Ala Gin Asp Ser Gly Ala Pro Asn Asp Glu 
25 30 

atg tgg tea gat aag gtc gag tta ccc tea acg 144 

Met Trp Ser Asp Lys Val Glu Leu Pro Ser Thr 



get gat gaa get gag ata get att gca cag caa 
Ala Asp Glu Ala Glu He Ala He Ala Gin Gin 



gcg aga gga eta gee get get gca gcg tgt cag 240 

Ala Arg Gly Leu Ala Ala Ala Ala Ala Cys Gin 
70 75 80 

cct tat caa gtt tgt ggt get ate tta gag cgc 288 

Pro Tyr Gin Val Cys Gly Ala He Leu Glu Arg 



gee cag ttt ggg tgg atg ttg ttg ctt act gaa 336 
Ala Gin Phe Gly Trp Met Leu Leu Leu Thr Glu 
105 110 



ggc caa gcg ctt aac cct gat ggt cag gga tat cgt cag egg ttt atg 384 
Gly Gin Ala Leu Asn Pro Asp Gly Gin Gly Tyr Arg Gin Arg Phe Met 
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aat ggg ttt ate tat tgg cat cct tct act ggt gcg cac gcg gtt aat 432 
Asn Gly Phe lie Tyr Trp His Pro Ser Thr Gly Ala His Ala Val Asn 
130 135 140 

aat tac agt gca caa gtc tgg gag cgt aac ggt tgg gag tct ggg tgg 480 
Asn Tyr Ser Ala Gin Val Trp Glu Arg Asn Gly Trp Glu Ser Gly Trp 
145 150 155 160 

atg ggg tat ccc act ggt ggt gaa gtc cct gtg tct ggg tct aat ccg 528 
Met Gly Tyr Pro Thr Gly Gly Glu Val Pro Val Ser Gly Ser Asn Pro 
165 170 175 

att gat ggt gag ttg agt ggg tgg gtg caa acc ttc caa ggt ggg cga 576 
lie Asp Gly Glu Leu Ser Gly Trp Val Gin Thr Phe Gin Gly Gly Arg 
180 185 190 

gtg tat cgc agt ccg gta ttg gac ggt ttc cag gtg gec agt att aat 624 
Val Tyr Arg Ser Pro Val Leu Asp Gly Phe Gin Val Ala Ser lie Asn 
195 200 205 

ggg ctg ate ttg gat aaa tgg ctt gaa ttg ggt ggt cct gat agt gac 672 
Gly Leu lie Leu Asp Lys Trp Leu Glu Leu Gly Gly Pro Asp Ser Asp 
210 215 220 

ctt ggt ttt ccc att gcg gat gag get gtg aca get gac ggt gtg ggt 720 
Leu Gly Phe Pro lie Ala Asp Glu Ala Val Thr Ala Asp Gly Val Gly 
225 230 235 240 

aga ttt tct gtt ttc cag aac gga gtt gtc tac tgg cat ccg caa cac 768 
Arg Phe Ser Val Phe Gin Asn Gly Val Val Tyr Trp His Pro Gin His 
245 250 255 

gga get cac cct ata tta ggg aat ata tac agt ate tgg aga gaa gaa 816 
Gly Ala His Pro lie Leu Gly Asn lie Tyr Ser lie Trp Arg Glu Glu 
260 265 270 

gga get gag agt ggg gaa ttc ggt tac cct ate ggc gat cca gaa aag 864 
Gly Ala Glu Ser Gly Glu Phe Gly Tyr Pro lie Gly Asp Pro Glu Lys 
275 280 285 

tat aca gaa aac atg get aat cag gta ttc gaa aaa ggc gaa ctt gca 912 
Tyr Thr Glu Asn Met Ala Asn Gin Val Phe Glu Lys Gly Glu Leu Ala 
290 295 300 

get aac eta tac ccc aat cct ctt gag get ttt att gag ttt tta ccc 960 
Ala Asn Leu Tyr Pro Asn Pro Leu Glu Ala Phe lie Glu Phe Leu Pro 
305 310 315 320 

ttt get aat ctt gag gaa gca ata gag tat ttt gag aac gga ttg tea 1008 
Phe Ala Asn Leu Glu Glu Ala lie Glu Tyr Phe Glu Asn Gly Leu Ser 
325 330 335 

aat tct cgt gta gag gcg aat tea ctt aac gec aag aaa gat teg att 1056 
Asn Ser Arg Val Glu Ala Asn Ser Leu Asn Ala Lys Lys Asp Ser lie 
340 345 350 

caa tgt caa teg caa tec get aac att cat gtg aga acg aag agt gac 1104 
Gin Cys Gin Ser Gin Ser Ala Asn He His Val Arg Thr Lys Ser Asp 
355 360 365 



BGI-127CP 



-662- 



gga gtc ggg att agg gtt cca aag att ggg ttt aag get agg atg gat 1152 

Gly Val Gly lie Arg Val Pro Lys lie Gly Phe Lys Ala Arg Met Asp 

370 375 380 

tgc gac ctt cct gga act gtc tea gat gta gtg ggg tat gga tgg att 1200 

Cys Asp Leu Pro Gly Thr Val Ser Asp Val Val Gly Tyr Gly Trp lie 
385 390 395 400 

tac tac gac tat tgg gga cga tgg get caa gca gca tat gca caa caa 1248 

Tyr Tyr Asp Tyr Trp Gly Arg Trp Ala Gin Ala Ala Tyr Ala Gin Gin 

405 410 415 

ttc ttc ggt aat agg aat tct gtt gtg caa acc aat tta gag gcg ggt 1296 

Phe Phe Gly Asn Arg Asn Ser Val Val Gin Thr Asn Leu Glu Ala Gly 

420 425 430 

tgc age ggg gag aag aat aca tta ttt tgg ggt act tea tat ttt cag 134 4 

Cys Ser Gly Glu Lys Asn Thr Leu Phe Trp Gly Thr Ser Tyr Phe Gin 

435 440 445 

gtg act tat gaa ggt cag ccg tat ttc ggt cag tea gca act aac tac 1392 

Val Thr Tyr Glu Gly Gin Pro Tyr Phe Gly Gin Ser Ala Thr Asn Tyr 

450 455 460 

get tat ctt ccg tgt acg ata gac cgt agt taacataagg aatggaatag 1442 

Ala Tyr Leu Pro Cys Thr lie Asp Arg Ser 
465 470 

gag 1445 



<210> 518 
<211> 474 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 518 

Val Val Asp Gly Val Gly Gly Tyr Thr Glu Gin Glu Val Ala Glu lie 
15 10 15 

His Glu Ala lie Arg Gin Ala Gin Asp Ser Gly Ala Pro Asn Asp Glu 



Leu lie Pro Gly Glu Met Trp Ser Asp Lys Val Glu Leu Pro Ser Thr 

35 40 45 

He Asp Lys Ala Ala Ala Asp Glu Ala Glu He Ala He Ala Gin Gin 
50 55 60 

Gin Ser Gin Pro Gin Ala Arg Gly Leu Ala Ala Ala Ala Ala Cys Gin 



Thr Phe Trp Pro Ser Pro Tyr Gin Val Cys Gly Ala He Leu Glu Arg 

85 90 95 

Tyr He Gin Gin Gly Ala Gin Phe Gly Trp Met Leu Leu Leu Thr Glu 

100 105 110 



Gly Gin Ala Leu Asn Pro Asp Gly Gin Gly Tyr Arg Gin Arg Phe Met 
115 120 125 
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Asn Gly Phe He Tyr Trp His Pro Ser Thr Gly Ala His Ala Val Asn 
130 135 140 

Asn Tyr Ser Ala Gin Val Trp Glu Arg Asn Gly Trp Glu Ser Gly Trp 
145 150 ' 155 160 

Met Gly Tyr Pro Thr Gly Gly Glu Val Pro Val Ser Gly Ser Asn Pro 
165 170 175 

He Asp Gly Glu Leu Ser Gly Trp Val Gin Thr Phe Gin Gly Gly Arg 
180 185 190 

Val Tyr Arg Ser Pro Val Leu Asp Gly Phe Gin Val Ala Ser He Asn 
195 200 205 

Gly Leu He Leu Asp Lys Trp Leu Glu Leu Gly Gly Pro Asp Ser Asp 
210 215 220 

Leu Gly Phe Pro He Ala Asp Glu Ala Val Thr Ala Asp Gly Val Gly 
225 230 235 240 

Arg Phe Ser Val Phe Gin Asn Gly Val Val Tyr Trp His Pro Gin His 
245 250 255 

Gly Ala His Pro He Leu Gly Asn He Tyr Ser He Trp Arg Glu Glu 
260 265 270 

Gly Ala Glu Ser Gly Glu Phe Gly Tyr Pro He Gly Asp Pro Glu Lys 
275 280 285 

Tyr Thr Glu Asn Met Ala Asn Gin Val Phe Glu Lys Gly Glu Leu Ala 
290 295 300 

Ala Asn Leu Tyr Pro Asn Pro Leu Glu Ala Phe He Glu Phe Leu Pro 
305 310 315 320 

Phe Ala Asn Leu Glu Glu Ala He Glu Tyr Phe Glu Asn Gly Leu Ser 
325 330 335 

Asn Ser Arg Val Glu Ala Asn Ser Leu Asn Ala Lys Lys Asp Ser He 
340 345 350 

Gin Cys Gin Ser Gin Ser Ala Asn He His Val Arg Thr Lys Ser Asp 
355 360 365 

Gly Val Gly He Arg Val Pro Lys He Gly Phe Lys Ala Arg Met Asp 
370 375 380 

Cys Asp Leu Pro Gly Thr Val Ser Asp Val Val Gly Tyr Gly Trp He 
385 390 395 400 

Tyr Tyr Asp Tyr Trp Gly Arg Trp Ala Gin Ala Ala Tyr Ala Gin Gin 
405 410 415 

Phe Phe Gly Asn Arg Asn Ser Val Val Gin Thr Asn Leu Glu Ala Gly 
420 425 430 

Cys Ser Gly Glu Lys Asn Thr Leu Phe Trp Gly Thr Ser Tyr Phe Gin 
435 440 * 445 
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Val Thr Tyr Glu Gly Gin Pro Tyr Phe Gly Gin Ser Ala Thr Asn Tyr 

450 455 460 

Ala Tyr Leu Pro Cys Thr lie Asp Arg Ser 
465 470 



<210> 519 
<211> 826 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (826) 

<223> RXN03038 

<400> 519 

gcgcggaaaa caccaagtaa gccttacagt ccgacagcct catagcggat gggataagtt 60 

ccaaacacgt tcaaatccgt taaagtgcct gtttaaaact atg cat tea aag gaa 115 

Met His Ser Lys Glu 



gag tta aca gtg cgt aaa gga att tec cgc gtc etc teg gta gcg gtt 
Glu Leu Thr Val Arg Lys Gly lie Ser Arg Val Leu Ser Val Ala Val 



get agt tea ate gga ttc gga act gta ctg aca ggc acc ggc ate gca 
Ala Ser Ser lie Gly Phe Gly Thr Val Leu Thr Gly Thr Gly He Ala 



gca get caa gac tct gca ttt gac tac ggt atg gat cca aac atg aac 
Ala Ala Gin Asp Ser Ala Phe Asp Tyr Gly Met Asp Pro Asn Met Asn 



tac aac ccg ate gat gac ate aag gat cgt ccc gaa gga ttg tec aat 

Tyr Asn Pro He Asp Asp He Lys Asp Arg Pro Glu Gly Leu Ser Asn 
55 60 65 

ctt ccc tac ttc gga agt aaa ttg acc age tgg ggc tea tea tat gee 

Leu Pro Tyr Phe Gly Ser Lys Leu Thr Ser Trp Gly Ser Ser Tyr Ala 



acc gee tea tec ggc gtc gtg acc tec gcg etc ccg cag tac acc gat 

Thr Ala Ser Ser Gly Val Val Thr Ser Ala Leu Pro Gin Tyr Thr Asp 

90 95 100 

ccg cgc tac ccc etc ggc aaa gac gac ctg ccc aag gca acc ate gac 

Pro Arg Tyr Pro Leu Gly Lys Asp Asp Leu Pro Lys Ala Thr He Asp 

105 110 115 

atg gag cca gaa gtt ctt gcg cgc ctt gag cga ttc gtc ggc gtt gac 

Met Glu Pro Glu Val Leu Ala Arg Leu Glu Arg Phe Val Gly Val Asp 

120 125 130 

ggt gat cgc ate cgc caa ate aac gcg tac teg cca tea atg gga cgc 

Gly Asp Arg He Arg Gin He Asn Ala Tyr Ser Pro Ser Met Gly Arg 

135 140 145 



acc att cct eta gtc tgg gtt gtt cca gaa gac aac acc gtg cct ggc 



595 
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Thr lie Pro Leu Val Trp Val Val Pro Glu Asp Asn Thr Val Pro Gly 
150 155 160 165 

cca acg gtc tac gca etc gga ggc ggt gac ggt gga caa ggc ggc cag 643 
Pro Thr Val Tyr Ala Leu Gly Gly Gly Asp Gly Gly Gin Gly Gly Gin 
170 175 180 

aac tgg gtc acc cgc acc gac ctt gag gaa tta acc agt gac aac aac 691 
Asn Trp Val Thr Arg Thr Asp Leu Glu Glu Leu Thr Ser Asp Asn Asn 
185 190 195 

ate aac etc ate atg ccg atg etc gga tct ttt agt ttc tac tct gac 739 
lie Asn Leu He Met Pro Met Leu Gly Ser Phe Ser Phe Tyr Ser Asp 
200 205 210 

tgg gca cgc gaa age caa tec atg ggt tgt gcg caa cag tgg gaa aca 787 
Trp Ala Arg Glu Ser Gin Ser Met Gly Cys Ala Gin Gin Trp Glu Thr 
215 220 225 

ttg etc atg cac gaa ctg cct gag ccg ctt gta gcg gec 826 
Leu Leu Met His Glu Leu Pro Glu Pro Leu Val Ala Ala 
230 235 240 



<210> 520 
<211> 242 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 520 

Met His Ser Lys Glu 
1 5 

Leu Ser Val Ala Val 
20 

Gly Thr Gly He Ala 
35 

Asp Pro Asn Met Asn 
50 

Glu Gly Leu Ser Asn 
65 

Gly Ser Ser Tyr Ala 
85 

Pro Gin Tyr Thr Asp 
100 

Lys Ala Thr He Asp 
115 

Phe Val Gly Val Asp 

130 

Pro Ser Met Gly Arg 
145 



Glu Leu Thr Val Arg Lys Gly He Ser Arg Val 

10 15 

Ala Ser Ser He Gly Phe Gly Thr Val Leu Thr 

25 30 

Ala Ala Gin Asp Ser Ala Phe Asp Tyr Gly Met 

40 45 

Tyr Asn Pro He Asp Asp He Lys Asp Arg Pro 

55 60 

Leu Pro Tyr Phe Gly Ser Lys Leu Thr Ser Trp 



Thr Ala Ser Ser Gly Val Val Thr Ser Ala Leu 
90 95 

Pro Arg Tyr Pro Leu Gly Lys Asp Asp Leu Pro 
105 110 

Met Glu Pro Glu Val Leu Ala Arg Leu Glu Arg 
120 125 

Gly Asp Arg He Arg Gin He Asn Ala Tyr Ser 
135 140 

Thr He Pro Leu Val Trp Val Val Pro Glu Asp 
150 155 160 



Asn Thr Val Pro Gly Pro Thr Val Tyr Ala Leu Gly Gly Gly Asp Gly 
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165 



Gly Gin Gly Gly Gin Asn Trp Val 
180 



Thr Ser Asp Asn Asn lie Asn Leu 
195 200 



Ser Phe Tyr Ser Asp Trp Ala Arg 
210 215 



Gin Gin Trp Glu Thr Leu Leu Met 
225 230 



Ala Ala 



170 175 

Thr Arg Thr Asp Leu Glu Glu Leu 
185 190 

lie Met Pro Met Leu Gly Ser Phe 
205 

Glu Ser Gin Ser Met Gly Cys Ala 
220 

His Glu Leu Pro Glu Pro Leu Val 
235 240 



<210> 521 
<211> 613 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> FRXA01179 

<400> 521 

gcgcggaaaa caccaagtaa gccttacagt ccgacagcct catagcggat gggataagtt 60 

ccaaacacgt tcaaatccgt taaagtgcct gtttaaaact atg cat tea aag gaa 115 

Met His Ser Lys Glu 
1 5 

gag tta aca gtg cgt aaa gga att tec cgc gtc etc teg gta gcg gtt 163 
Glu Leu Thr Val Arg Lys Gly lie Ser Arg Val Leu Ser Val Ala Val 



get agt tea ate gga ttc gga act gta ctg aca ggc acc ggc ate gca 
Ala Ser Ser He Gly Phe Gly Thr Val Leu Thr Gly Thr Gly He Ala 



gca get caa gac tct gca ttt gac tac ggt atg gat cca aac atg aac 259 
Ala Ala Gin Asp Ser Ala Phe Asp Tyr Gly Met Asp Pro Asn Met Asn 
40 45 50 

tac aac ccg ate gat gac ate aag gat cgt ccc gaa gga ttg tec aat 307 
Tyr Asn Pro He Asp Asp He Lys Asp Arg Pro Glu Gly Leu Ser Asn 



ctt ccc tac ttc gga agt aaa ttg acc age tgg ggc tea tea tat gec 
Leu Pro Tyr Phe Gly Ser Lys Leu Thr Ser Trp Gly Ser Ser Tyr Ala 



acc gec tea tec ggc gtc gtg acc tec gcg etc ccg cag tac acc gat 
Thr Ala Ser Ser Gly Val Val Thr Ser Ala Leu Pro Gin Tyr Thr Asp 
90 95 100 



ccg cgc tac ccc etc ggc aaa gac gac ctg ccc aag gca acc ate gac 
Pro Arg Tyr Pro Leu Gly Lys Asp Asp Leu Pro Lys Ala Thr He Asp 



451 
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atg gag cca gaa gtt ctt gcg cgc ctt gag cga ttc gtc ggc gtt gac 499 
Met Glu Pro Glu Val Leu Ala Arg Leu Glu Arg Phe Val Gly Val Asp 
120 125 130 

ggt gat cgc ate cgc caa ate aac gcg tac teg cca tea atg gga cgc 547 
Gly Asp Arg lie Arg Gin He Asn Ala Tyr Ser Pro Ser Met Gly Arg 
135 140 145 

ace att cct eta gtc tgg gtt gtt cca aaa gac aac acc gtg cct tgc 595 
Thr He Pro Leu Val Trp Val Val Pro Lys Asp Asn Thr Val Pro Cys 
150 155 160 165 

cca acg gtc tac gca eta 613 
Pro Thr Val Tyr Ala Leu 
170 



<210> 522 
<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 522 

Met His Ser Lys Glu Glu Leu Thr Val Arg Lys Gly He Ser Arg Val 
15 10 15 

Leu Ser Val Ala Val Ala Ser Ser He Gly Phe Gly Thr Val Leu Thr 
20 25 30 

Gly Thr Gly He Ala Ala Ala Gin Asp Ser Ala Phe Asp Tyr Gly Met 
35 40 45 

Asp Pro Asn Met Asn Tyr Asn Pro He Asp Asp He Lys Asp Arg Pro 
50 55 60 

Glu Gly Leu Ser Asn Leu Pro Tyr Phe Gly Ser Lys Leu Thr Ser Trp 
65 70 75 80 

Gly Ser Ser Tyr Ala Thr Ala Ser Ser Gly Val Val Thr Ser Ala Leu 
85 90 95 

Pro Gin Tyr Thr Asp Pro Arg Tyr Pro Leu Gly Lys Asp Asp Leu Pro 
100 105 110 

Lys Ala Thr He Asp Met Glu Pro Glu Val Leu Ala Arg Leu Glu Arg 
115 120 125 

Phe Val Gly Val Asp Gly Asp Arg He Arg Gin He Asn Ala Tyr Ser 
130 135 140 

Pro Ser Met Gly Arg Thr He Pro Leu Val Trp Val Val Pro Lys Asp 
145 150 155 160 

Asn Thr Val Pro Cys Pro Thr Val Tyr Ala Leu 
165 170 



<210> 523 
<211> 1218 



BGI-I27CP 



-668 - 



<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1195) 
<223> RXA01274 

<400> 523 

tttatattgt cgattagtgg gtttaggccc tgcagtccct aactggtcat gtaatggcga 60 

ggtcagggct accaaccaca agttcacgag ggaaagacgt atg aag ctt ctt cgc 115 

Met Lys Leu Leu Arg 



cgc ate get gca cca gec ate gcg ctg gga att gcg atg tec ace att 
Arg lie Ala Ala Pro Ala He Ala Leu Gly He Ala Met Ser Thr He 



gtc acg cca tec ace gca ggc get gec gaa gta acc cca gca gac gtt 
Val Thr Pro Ser Thr Ala Gly Ala Ala Glu Val Thr Pro Ala Asp Val 



get ggc gat act gca eta tec acc ate tec gat agt get cct gca gat 
Ala Gly Asp Thr Ala Leu Ser Thr He Ser Asp Ser Ala Pro Ala Asp 



gaa gec tct gca cct cgc tgg cgc gca cac gtc aac gca gca gac gag 
Glu Ala Ser Ala Pro Arg Trp Arg Ala His Val Asn Ala Ala Asp Glu 



cgc gtc aaa gaa atg tgg gca tac tec cct tec atg gac cgc aat gtg 
Arg Val Lys Glu Met Trp Ala Tyr Ser Pro Ser Met Asp Arg Asn Val 



cca ctg gta gtt ata act gee gat gag tec gca ggt cct cgt cct gtg 403 

Pro Leu Val Val He Thr Ala Asp Glu Ser Ala Gly Pro Arg Pro Val 

90 95 100 

att tac ctt ctt aac ggt ggc gac ggt ggc gaa ggt gec get aac tgg 451 

He Tyr Leu Leu Asn Gly Gly Asp Gly Gly Glu Gly Ala Ala Asn Trp 
105 110 115 

gtt atg cag act gac gtt ctg gat ttc tac eta gaa aag aac gtt aac 499 

Val Met Gin Thr Asp Val Leu Asp Phe Tyr Leu Glu Lys Asn Val Asn 

120 125 130 

gtt gtt att cca atg gaa ggc aag ttt tec tac tac acc gac tgg gta 547 

Val Val He Pro Met Glu Gly Lys Phe Ser Tyr Tyr Thr Asp Trp Val 

135 140 145 

gaa gag aat gcg tec etc ggt ggc aag caa atg tgg gaa acc ttc ctg 595 

Glu Glu Asn Ala Ser Leu Gly Gly Lys Gin Met Trp Glu Thr Phe Leu 

150 155 160 165 

gtg aag gaa ctt cca gga cca ttg gaa gaa aag etc aac act gac ggt 643 

Val Lys Glu Leu Pro Gly Pro Leu Glu Glu Lys Leu Asn Thr Asp Gly 

170 175 180 



cag cgt gca att get ggc atg tec atg tec gca act act tec eta etc 
Gin Arg Ala He Ala Gly Met Ser Met Ser Ala Thr Thr Ser Leu Leu 



691 
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ttc cca caa cac ttc cca ggc ttc tac gac gca gca gca tec ttc tea 739 

Phe Pro Gin His Phe Pro Gly Phe Tyr Asp Ala Ala Ala Ser Phe Ser 

200 205 210 

gga tgc gca gca acc tea age ctg etc cca tgg gaa tac etc aaa etc 787 

Gly Cys Ala Ala Thr Ser Ser Leu Leu Pro Trp Glu Tyr Leu Lys Leu 
215 220 225 

acc ctt gac cgc ggc aac gca acc cca gaa caa atg tgg gga cca cgt 835 

Thr Leu Asp Arg Gly Asn Ala Thr Pro Glu Gin Met Trp Gly Pro Arg 

230 235 240 245 

ggt ggc gaa tac aac ate tac aac gac gca ctg ate aac tec gac aaa 883 

Gly Gly Glu Tyr Asn lie Tyr Asn Asp Ala Leu lie Asn Ser Asp Lys 

250 255 260 

eta cgc gga acc gaa eta tac gtc tec aac gca tec ggc ctt get ggt 931 

Leu Arg Gly Thr Glu Leu Tyr Val Ser Asn Ala Ser Gly Leu Ala Gly 

265 270 275 

gaa tgg gaa tec gtc gac age cca cgc ttc gaa gga etc aac caa caa 979 

Glu Trp Glu Ser Val Asp Ser Pro Arg Phe Glu Gly Leu Asn Gin Gin 

280 285 290 

gtt cag tec ate gca atg gca gaa act gtg gta acc ggc ggc ate ate 1027 

Val Gin Ser He Ala Met Ala Glu Thr Val Val Thr Gly Gly He He 
295 300 305 

gaa get gca acc aac aag tgc acc cac gac etc aag gca aaa ctt gac 1075 

Glu Ala Ala Thr Asn Lys Cys Thr His Asp Leu Lys Ala Lys Leu Asp 

310 315 320 325 

tec gec ggc ate cca gec gac tgg aac etc cgc cca acc ggc acc cac 1123 

Ser Ala Gly He Pro Ala Asp Trp Asn Leu Arg Pro Thr Gly Thr His 

330 335 340 

tea tgg ggc tgg tgg caa gat gac etc cgc gga tct tgg acc acc ttc 1171 

Ser Trp Gly Trp Trp Gin Asp Asp Leu Arg Gly Ser Trp Thr Thr Phe 

345 350 355 

get cgt gcg ttt gag eta gag gec tagaaacaga tttaacattg aaa 1218 
Ala Arg Ala Phe Glu Leu Glu Ala 
360 365 



<210> 524 
<211> 365 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 524 

Met Lys Leu Leu Arg Arg He Ala Ala Pro Ala He Ala Leu Gly He 
15 10 15 

Ala Met Ser Thr He Val Thr Pro Ser Thr Ala Gly Ala Ala Glu Val 
20 25 30 

Thr Pro Ala Asp Val Ala Gly Asp Thr Ala Leu Ser Thr He Ser Asp 
35 40 45 
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Ser Ala Pro Ala Asp Glu Ala Ser Ala Pro Arg Trp Arg Ala His Val 
50 55 60 

Asn Ala Ala Asp Glu Arg Val Lys Glu Met Trp Ala Tyr Ser Pro Ser 



Met Asp Arg Asn Val Pro Leu Val Val lie Thr Ala Asp Glu Ser Ala 
85 90 95 

Gly Pro Arg Pro Val He Tyr Leu Leu Asn Gly Gly Asp Gly Gly Glu 
100 105 110 

Gly Ala Ala Asn Trp Val Met Gin Thr Asp Val Leu Asp Phe Tyr Leu 
115 120 125 

Glu Lys Asn Val Asn Val Val He Pro Met Glu Gly Lys Phe Ser Tyr 
130 135 140 

Tyr Thr Asp Trp Val Glu Glu Asn Ala Ser Leu Gly Gly Lys Gin Met 
145 150 155 160 

Trp Glu Thr Phe Leu Val Lys Glu Leu Pro Gly Pro Leu Glu Glu Lys 
165 170 175 

Leu Asn Thr Asp Gly Gin Arg Ala He Ala Gly Met Ser Met Ser Ala 
180 185 190 

Thr Thr Ser Leu Leu Phe Pro Gin His Phe Pro Gly Phe Tyr Asp Ala 
195 200 205 

Ala Ala Ser Phe Ser Gly Cys Ala Ala Thr Ser Ser Leu Leu Pro Trp 
210 215 220 

Glu Tyr Leu Lys Leu Thr Leu Asp Arg Gly Asn Ala Thr Pro Glu Gin 
225 230 235 240 

Met Trp Gly Pro Arg Gly Gly Glu Tyr Asn lie Tyr Asn Asp Ala Leu 
245 250 255 

He Asn Ser Asp Lys Leu Arg Gly Thr Glu Leu Tyr Val Ser Asn Ala 
260 265 270 

Ser Gly Leu Ala Gly Glu Trp Glu Ser Val Asp Ser Pro Arg Phe Glu 
275 280 285 

Gly Leu Asn Gin Gin Val Gin Ser He Ala Met Ala Glu Thr Val Val 
290 295 300 

Thr Gly Gly He He Glu Ala Ala Thr Asn Lys Cys Thr His Asp Leu 
305 310 315 320 

Lys Ala Lys Leu Asp Ser Ala Gly He Pro Ala Asp Trp Asn Leu Arg 
325 330 335 

Pro Thr Gly Thr His Ser Trp Gly Trp Trp Gin Asp Asp Leu Arg Gly 
340 345 350 

Ser Trp Thr Thr Phe Ala Arg Ala Phe Glu Leu Glu Ala 
355 360 365 
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<210> 525 
<211> 1141 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) .. (1141) 
<223> RXA01449 



<400> 525 

cgcttcacat aactggcggc cattacaccc ttgcacgaac aactgctaca ttatctatca 60 

tattttattc attaatattg ttgccggagg catcatttcc ttg aag etc ttc ata 11! 

Leu Lys Leu Phe lie 
1 5 



tec cgc gca etc ate gec ggt act gtt tct ttg act ctt ttc tct tea 163 
Ser Arg Ala Leu lie Ala Gly Thr Val Ser Leu Thr Leu Phe Ser Ser 
10 15 20 



ccg etc get tec gca cag age teg gga etc agt tea gta eta agt tec 
Pro Leu Ala Ser Ala Gin Ser Ser Gly Leu Ser Ser Val Leu Ser Ser 



gaa gac age tea gca act aat tea gag cag gac ttt gag aaa age tec 
Glu Asp Ser Ser Ala Thr Asn Ser Glu Gin Asp Phe Glu Lys Ser Ser 



gaa tec gga tct tec gee cag gat ttc ate gcg ctt tct act gec aac 307 
Glu Ser Gly Ser Ser Ala Gin Asp Phe He Ala Leu Ser Thr Ala Asn 
55 60 65 



cca gat etc act ggc ggt tct gtt gaa ggc ttg ctg agt teg atg teg 
Pro Asp Leu Thr Gly Gly Ser Val Glu Gly Leu Leu Ser Ser Met Ser 
70 75 80 85 



ctg att ggt teg tec cag ttg cct ctt gga ggc ccg etc ttg agt agt 
Leu He Gly Ser Ser Gin Leu Pro Leu Gly Gly Pro Leu Leu Ser Ser 
90 95 100 



gat tec aac tat ccg etc gag aca gac ccc teg att act gag gca aga 451 
Asp Ser Asn Tyr Pro Leu Glu Thr Asp Pro Ser He Thr Glu Ala Arg 

105 110 115 



ate gtc gaa aag cgt gtt tta aat ggt ctt cga ctg gaa aaa tgg tct 
He Val Glu Lys Arg Val Leu Asn Gly Leu Arg Leu Glu Lys Trp Ser 
120 125 130 



gtt gcg teg cct teg atg cag cgc aat gtg gat gtg cag ate atg aag 547 
Val Ala Ser Pro Ser Met Gin Arg Asn Val Asp Val Gin He Met Lys 
135 140 145 



tec gcg gag gcg gac tec cct get ccg atg ctg tac atg ctt gat gga 595 
Ser Ala Glu Ala Asp Ser Pro Ala Pro Met Leu Tyr Met Leu Asp Gly 
150 155 160 165 



ate ggc gga aat aag aat tct tct ggt tgg ate aat ggt ggc gag ggt 
He Gly Gly Asn Lys Asn Ser Ser Gly Trp He Asn Gly Gly Glu Gly 
170 175 . 180 



643 
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ccg aag gtt ttc gcg gat gaa aat gtg act gta gta atg ccg ttg ggt 

Pro Lys Val Phe Ala Asp Glu Asn Val Thr Val Val Met Pro Leu Gly 

185 190 195 

get get tea tec atg tac teg gat tgg ttg gaa gag gac cct gcg eta 

Ala Ala Ser Ser Met Tyr Ser Asp Trp Leu Glu Glu Asp Pro Ala Leu 

200 205 210 

ggg cgc ate aag tgg gaa act ttt ate gtc gag gag etc gcg ccc ctg 

Gly Arg lie Lys Trp Glu Thr Phe lie Val Glu Glu Leu Ala Pro Leu 

215 220 225 

ctt gag get gag gaa gag ctg aac ttc aat ggt cac cgt ggc ate ggc 

Leu Glu Ala Glu Glu Glu Leu Asn Phe Asn Gly His Arg Gly lie Gly 

230 235 240 245 

gga tta tec atg ggt get act ggt gcg gtt cat tta get aac teg aac 

Gly Leu Ser Met Gly Ala Thr Gly Ala Val His Leu Ala Asn Ser Asn 

250 255 260 

cct gat etc ttt gat gga gtc att ggc ate tct ggt tgc tac tec acg 

Pro Asp Leu Phe Asp Gly Val He Gly He Ser Gly Cys Tyr Ser Thr 

265 270 275 

ctt gat ccc att gga caa ace acg gtg tea eta att gtt aat tct cgc 

Leu Asp Pro He Gly Gin Thr Thr Val Ser Leu lie Val Asn Ser Arg 

280 285 290 

ggt ggc aat gta gaa aat atg- tgg ggt ccc act ggt tct gaa act tgg 

Gly Gly Asn Val Glu Asn Met Trp Gly Pro Thr Gly Ser Glu Thr Trp 

295 300 305 

aaa get cac gat gtc aca tea aat cct gag ggg ctg cgc gac atg get 

Lys Ala His Asp Val Thr Ser Asn Pro Glu Gly Leu Arg Asp Met Ala 

310 315 320 325 

gtc tat ttg tea get gcg aac gga gtt gta gat gac ate gat ttg gcg 

Val Tyr Leu Ser Ala Ala Asn Gly Val Val Asp Asp He Asp Leu Ala 

330 335 340 

gat tec gag aaa gag cct 
Asp Ser Glu Lys Glu Pro 
345 



<210> 526 
<211> 347 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 526 

Leu Lys Leu Phe He Ser Arg Ala Leu He Ala Gly Thr Val Ser Leu 
15 10 15 

Thr Leu Phe Ser Ser Pro Leu Ala Ser Ala Gin Ser Ser Gly Leu Ser 
20 25 30 



Ser Val Leu Ser Ser Glu Asp Ser Ser Ala Thr Asn Ser Glu Gin Asp 
35 40 45 
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Phe Glu Lys Ser Ser Glu Ser Gly Ser Ser Ala Gin Asp Phe lie Ala 



Leu Ser Thr Ala Asn Pro Asp Leu Thr Gly Gly Ser Val Glu Gly Leu 
65 70 75 80 

Leu Ser Ser Met Ser Leu lie Gly Ser Ser Gin Leu Pro Leu Gly Gly 
85 90 95 

Pro Leu Leu Ser Ser Asp Ser Asn Tyr Pro Leu Glu Thr Asp Pro Ser 
100 105 110 

He Thr Glu Ala Arg He Val Glu Lys Arg Val Leu Asn Gly Leu Arg 
115 120 125 

Leu Glu Lys Trp Ser Val Ala Ser Pro Ser Met Gin Arg Asn Val Asp 
130 135 140 

Val Gin lie Met Lys Ser Ala Glu Ala Asp Ser Pro Ala Pro Met Leu 
145 150 155 160 

Tyr Met Leu Asp Gly He Gly Gly Asn Lys Asn Ser Ser Gly Trp He 
165 170 175 

Asn Gly Gly Glu Gly Pro Lys Val Phe Ala Asp Glu Asn Val Thr Val 
180 185 190 

Val Met Pro Leu Gly Ala Ala Ser Ser Met Tyr Ser Asp Trp Leu Glu 
195 200 205 

Glu Asp Pro Ala Leu Gly Arg He Lys Trp Glu Thr Phe He Val Glu 
210 215 220 

Glu Leu Ala Pro Leu Leu Glu Ala Glu Glu Glu Leu Asn Phe Asn Gly 
225 230 235 240 

His Arg Gly He Gly Gly Leu Ser Met Gly Ala Thr Gly Ala Val His 
245 250 255 

Leu Ala Asn Ser Asn Pro Asp Leu Phe Asp Gly Val He Gly He Ser 
260 265 270 

Gly Cys Tyr Ser Thr Leu Asp Pro He Gly Gin Thr Thr Val Ser Leu 
275 280 285 

He Val Asn Ser Arg Gly Gly Asn Val Glu Asn Met Trp Gly Pro Thr 
290 295 300 

Gly Ser Glu Thr Trp Lys Ala His Asp Val Thr Ser Asn Pro Glu Gly 
305 310 315 320 

Leu Arg Asp Met Ala Val Tyr Leu Ser Ala Ala Asn Gly Val Val Asp 
325 330 335 

Asp He Asp Leu Ala Asp Ser Glu Lys Glu Pro 
340 345 



<210> 527 
<211> 373 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (373) 

<223> RXA01798 

<400> 527 

acctttaagg atatgcaccg ggggaaacta tggggatttt gggggaggtt gttacaaaac 60 

catacgtctg tgaagatatg acgagtgcat gcccaaaata atg cat agg aaa aag 115 

Met His Arg Lys Lys 



gaa gag tta aca atg cgt aaa gga att tec cgc ate etc teg gta gcg 
Glu Glu Leu Thr Met Arg Lys Gly lie Ser Arg lie Leu Ser Val Ala 



gtt get agt tct att gga ttc ggt teg gtg ttg tct gga ace ggc ate 

Val Ala Ser Ser lie Gly Phe Gly Ser Val Leu Ser Gly Thr Gly lie 

25 30 35 

gca gca get caa gac tct gca ttt gac tac ggt atg gat cct age atg 

Ala Ala Ala Gin Asp Ser Ala Phe Asp Tyr Gly Met Asp Pro Ser Met 



aac tac aac ccg ate gac gac atg aag gat cgt ccc caa ggg tta tec 

Asn Tyr Asn Pro lie Asp Asp Met Lys Asp Arg Pro Gin Gly Leu Ser 

55 60 65 

aac ctt ccc tac ttc gga age aaa eta ace age tgg ggc tea tea gat 

Asn Leu Pro Tyr Phe Gly Ser Lys Leu Thr Ser Trp Gly Ser Ser Asp 



gec acc gee tea tec ggc 
Ala Thr Ala Ser Ser Gly 



<210> 528 
<211> 91 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 528 

Met His Arg Lys Lys Glu Glu Leu Thr Met Arg Lys Gly lie Ser Arg 
1 ' 5 10 15 

lie Leu Ser Val Ala Val Ala Ser Ser lie Gly Phe Gly Ser Val Leu 
20 25 30 

Ser Gly Thr Gly lie Ala Ala Ala Gin Asp Ser Ala Phe Asp Tyr Gly 
35 40 45 

Met Asp Pro Ser Met Asn Tyr Asn Pro lie Asp Asp Met Lys Asp Arg 
50 55 60 

Pro Gin Gly Leu Ser Asn Leu Pro Tyr Phe Gly Ser Lys Leu Thr Ser 
65 70 75 80 

Trp Gly Ser Ser Asp Ala Thr Ala Ser Ser Gly 
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<210> 529 
<211> 1110 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1087) 
<223> RXA01818 

<400> 529 

tatgtccgga tttatttatt ggcatcccac tactggtgcg catgcagtta ataactacag 

tgcgcaaata tgggagcgtc atgggtggga gtctggctgg atg ggg tac ccc ate 

Met Gly Tyr Pro lie 



ggt ggt gaa gtc cct gtt teg ggg teg aat etc att gac ggt gag ate 163 
Gly Gly Glu Val Pro Val Ser Gly Ser Asn Leu lie Asp Gly Glu lie 



aat ggt tgg gtg caa acg ttc caa ggt ggg egg gtc tat cgt ace ccg 
Asn Gly Trp Val Gin Thr Phe Gin Gly Gly Arg Val Tyr Arg Thr Pro 



atg ctt gag ggg ttc cag att gee agt att aac ggc atg att tta aat 
Met Leu Glu Gly Phe Gin lie Ala Ser lie Asn Gly Met lie Leu Asn 



aga tgg ttg get att ggc ggg ccg gat age get ctt ggt ttt ccc att 307 

Arg Trp Leu Ala lie Gly Gly Pro Asp Ser Ala Leu Gly Phe Pro lie 

55 60 65 

gec gat gaa get gtt gca tec gat ggt gtg ggt cga ttt agt gtt ttc 355 

Ala Asp Glu Ala Val Ala Ser Asp Gly Val Gly Arg Phe Ser Val Phe 

70 75 80 85 

cag aat ggt gta ctt tac tgg cac cct aat cac gga gca tgg gaa atg 403 

Gin Asn Gly Val Leu Tyr Trp His Pro Asn His Gly Ala Trp Glu Met 

90 95 100 

acc gga ttt att gaa gaa gta tgg aaa atg cga ggt ggc ttg gat tct 451 

Thr Gly Phe He Glu Glu Val Trp Lys Met Arg Gly Gly Leu Asp Ser 

105 110 115 

caa tgg ggt tat ccc aca tec gee ccg gtg tta gat tea gat gee cca 499 

Gin Trp Gly Tyr Pro Thr Ser Ala Pro Val Leu Asp Ser Asp Ala Pro 

120 125 130 

gtg gaa att gee caa aac ttt tct gga ggc gtt ttc gac eta gca acc 547 

Val Glu He Ala Gin Asn Phe Ser Gly Gly Val Phe Asp Leu Ala Thr 

135 140 145 

gag ate gag gat get ggt ttt agt ccg ate gag gat aag gag atg age 595 

Glu He Glu Asp Ala Gly Phe Ser Pro He Glu Asp Lys Glu Met Ser 

150 155 160 165 



aac ttg ata ctt gaa tat ttt ggt tat tta gga ttc gat ttc cct gga 



643 
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Asn Leu lie Leu Glu Tyr Phe Gly Tyr Leu Gly Phe Asp Phe Pro Gly 
170 175 180 

age tct tct cga gag ttg gtg caa gac cat tct aaa tea gac ttg atg 691 

Ser Ser Ser Arg Glu Leu Val Gin Asp His Ser Lys Ser Asp Leu Met 

185 190 195 

act ctt agg get agt aga tgt gcg etc aag gat tct tct cag gca agt 739 

Thr Leu Arg Ala Ser Arg Cys Ala Leu Lys Asp Ser Ser Gin Ala Ser 

200 205 210 

ttc ggt ggg gtg acg att cct age cac tat gac tac tgg gga tgt ctt 787 

Phe Gly Gly Val Thr lie Pro Ser His Tyr Asp Tyr Trp Gly Cys Leu 

215 220 225 

gac aag tec gac cga ccc gac cct gat get tat ggg cgc cat gac tac 835 

Asp Lys Ser Asp Arg Pro Asp Pro Asp Ala Tyr Gly Arg His Asp Tyr 

230 235 240 245 

tgc act ctt teg cct gat teg tat ggt ccc eta ggg aag aag get gag 883 

Cys Thr Leu Ser Pro Asp Ser Tyr Gly Pro Leu Gly Lys Lys Ala Glu 
250 255 260 

ttt agt ggg get tgt gca aga cac gat ctg tgt atg gat gec gtt gat 931 

Phe Ser Gly Ala Cys Ala Arg His Asp Leu Cys Met Asp Ala Val Asp 

265 270 275 

gcg aat ggc acg ggg tat get ccg tgc cac ccg get ttt tat acg tgg 979 

Ala Asn Gly Thr Gly Tyr Ala Pro Cys His Pro Ala Phe Tyr Thr Trp 

280 285 290 

atg age aca gtt tgt act ace aac tat get gag gat get aat ttc aag 1027 

Met Ser Thr Val Cys Thr Thr Asn Tyr Ala Glu Asp Ala Asn Phe Lys 

295 300 305 

aag ggc tgt gtg aat acc gcg aag gec tac tat aag gca gtc caa tta 1075 

Lys Gly Cys Val Asn Thr Ala Lys Ala Tyr Tyr Lys Ala Val Gin Leu 

310 315 320 325 

aag aac ccg aat tagaaatatg cgtgattata cga 1110 
Lys Asn Pro Asn 



<210> 530 
<211> 329 
<212> PRT 

<213> Corynebacter ium glutamicum 
<400> 530 

Met- Gly Tyr Pro lie Gly Gly Glu Val Pro Val Ser Gly Ser Asn Leu 
15 10 15 

lie Asp Gly Glu lie Asn Gly Trp Val Gin Thr Phe Gin Gly Gly Arg 
20 25 30 

Val Tyr Arg Thr Pro Met Leu Glu Gly Phe Gin lie Ala Ser He Asn 
35 40 45 

Gly Met He Leu Asn Arg Trp Leu Ala He Gly Gly Pro Asp Ser Ala 
50 55 60 
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Leu Gly Phe Pro lie Ala Asp Glu Ala Val Ala Ser Asp Gly Val Gly 



Arg Phe Ser Val Phe Gin Asn Gly Val Leu Tyr Trp His Pro Asn His 
85 90 95 

Gly Ala Trp Glu Met Thr Gly Phe lie Glu Glu Val Trp Lys Met Arg 
100 105 110 

Gly Gly Leu Asp Ser Gin Trp Gly Tyr Pro Thr Ser Ala Pro Val Leu 
115 120 125 

Asp Ser Asp Ala Pro Val Glu lie Ala Gin Asn Phe Ser Gly Gly Val 
130 135 140 

Phe Asp Leu Ala Thr Glu lie Glu Asp Ala Gly Phe Ser Pro lie Glu 
145 150 155 160 

Asp Lys Glu Met Ser Asn Leu lie Leu Glu Tyr Phe Gly Tyr Leu Gly 
165 170 175 

Phe Asp Phe Pro Gly Ser Ser Ser Arg Glu Leu Val Gin Asp His Ser 
180 185 190 

Lys Ser Asp Leu Met Thr Leu Arg Ala Ser Arg Cys Ala Leu Lys Asp 
195 200 205 

Ser Ser Gin Ala Ser Phe Gly Gly Val Thr lie Pro Ser His Tyr Asp 
210 215 220 

Tyr Trp Gly Cys Leu Asp Lys Ser Asp Arg Pro Asp Pro Asp Ala Tyr 
225 230 235 240 

Gly Arg His Asp Tyr Cys Thr Leu Ser Pro Asp Ser Tyr Gly Pro Leu 
245 250 255 

Gly Lys Lys Ala Glu Phe Ser Gly Ala Cys Ala Arg His Asp Leu Cys 
260 265 270 

Met Asp Ala Val Asp Ala Asn Gly Thr Gly Tyr Ala Pro Cys His Pro 
275 280 285 

Ala Phe Tyr Thr Trp Met Ser Thr Val Cys Thr Thr Asn Tyr Ala Glu 
290 295 300 

Asp Ala Asn Phe Lys Lys Gly Cys Val Asn Thr Ala Lys Ala Tyr Tyr 
305 310 315 320 



Lys Ala Val Gin Leu Lys Asn Pro Asn 
325 



<210> 531 
<211> 342 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (319) 
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<223> RXA02607 



<400> 531 

gtgtgtttgt cgggccggaa gcggggaact ttcgggacgg atctaactca ttgcgggcct 60 

gtgcgcagta tccaaaaatc aaaatgagaa ggaaaacttc atg cgc gac acc gca 11! 

Met Arg Asp Thr Ala 
1 5 



ttt cgt tec ate aag get aaa get cag get aag cgc cgt tec etc tgg 163 
Phe Arg Ser He Lys Ala Lys Ala Gin Ala Lys Arg Arg Ser Leu Trp 
10 15 20 



att gca gca ggc get gtc cca acc gca att gcg ttg act atg tec ctg 211 
He Ala Ala Gly Ala Val Pro Thr Ala He Ala Leu Thr Met Ser Leu 
25 30 35 



gca cct atg get teg get cag tec age aac ctt tec tct gat gee gtt 259 
Ala Pro Met Ala Ser Ala Gin Ser Ser Asn Leu Ser Ser Asp Ala Val 
40 45 50 



att ggc age ate gcg cag ggc gtc acc gat ggc ctg act gac tac ctg 307 
He Gly Ser He Ala Gin Gly Val Thr Asp Gly Leu Thr Asp Tyr Leu 
55 60 65 



aag cct cgc gtc tgaagagctt cctgctggtg aag 
Lys Pro Arg Val 
70 



<210> 532 
<211> 73 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 532 

Met Arg Asp Thr Ala Phe Arg Ser I 
1 5 



He Lys Ala Lys Ala Gin Ala Lys 
10 15 



Arg Arg Ser Leu Trp He Ala Ala Gly Ala Val Pro Thr Ala He Ala 
20 25 30 

Leu Thr Met Ser Leu Ala Pro Met Ala Ser Ala Gin Ser Ser Asn Leu 
35 40 45 

Ser Ser Asp Ala Val He Gly Ser He Ala Gin Gly Val Thr Asp Gly 
50 55 60 

Leu Thr Asp Tyr Leu Lys Pro Arg Val 
65 70 



<210> 533 
<211> 1818 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1795) 
<223> RXA02608 
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<400> 533 

ggcgtcaccg atggcctgac tgactacctg aagcctcgcg tctgaagagc ttcctgctgg 60 

tgaagtcacc tacccagaga tcgccgggct gcctgatggt gtg cgc gtg ate age 115 

Val Arg Val lie Ser 



get gag tgg gca acc tec aag cat gtc att ttg act att cag tct gca 
Ala Glu Trp Ala Thr Ser Lys His Val He Leu Thr He Gin Ser Ala 



gca atg cca gag cgc cca ate aag gtg cag ctg ctg ctt ccg cgt gac 
Ala Met Pro Glu Arg Pro He Lys Val Gin Leu Leu Leu Pro Arg Asp 



tgg tac tct tec ccg aac cgt gag ttc cct gaa ate tgg gca ctt gac 
Trp Tyr Ser Ser Pro Asn Arg Glu Phe Pro Glu He Trp Ala Leu Asp 



ggt ctg cgc gcg att gaa gag cag agt ggt tgg acc att gag acc aac 
Gly Leu Arg Ala He Glu Glu Gin Ser Gly Trp Thr He Glu Thr Asn 



att gag cag tac tac gec gat aag aac gee att gtt gtg etc cct gtc 
lie Glu Gin Tyr Tyr Ala Asp Lys Asn Ala He Val Val Leu Pro Val 



ggt ggc gag age tec ttc tac tct gac tgg gaa ggg cca aac aac ggc 
Gly Gly Glu Ser Ser Phe Tyr Ser Asp Trp Glu Gly Pro Asn Asn Gly 
90 95 100 

aag aac tac cag tgg gag acc ttc ctg act cag gag etc gca ccg ate 
Lys Asn Tyr Gin Trp Glu Thr Phe Leu Thr Gin Glu Leu Ala Pro He 
105 110 115 

ctg gac aag ggt ttc cgt tct aac acc gat cgc gee ate acc ggt ate 
Leu Asp Lys Gly Phe Arg Ser Asn Thr Asp Arg Ala lie Thr Gly He 
120 125 130 

tec atg ggc ggt acc get gcg gtt aac ate gca acc cac cac cca gac 
Ser Met Gly Gly Thr Ala Ala Val Asn He Ala Thr His His Pro Asp 
135 140 145 

atg ttt aag ttc gtc ggt tec ttc tec ggc tat ctg gac acc acc tec 
Met Phe Lys Phe Val Gly Ser Phe Ser Gly Tyr Leu Asp Thr Thr Ser 
150 155 160 165 

get ggc atg cca ate get att tec gca gec ctg gca gac gee ggc gga 
Ala Gly Met Pro lie Ala He Ser Ala Ala Leu Ala Asp Ala Gly Gly 
170 175 180 

tac gat gee aac gca atg tgg gga cca gtc ggt tct gag cgc tgg cag 
Tyr Asp Ala Asn Ala Met Trp Gly Pro Val Gly Ser Glu Arg Trp Gin 
185 190 195 

gaa aac gat cca aag age aac gta gac aag etc aag ggc aag acc ate 
Glu Asn Asp Pro Lys Ser Asn Val Asp Lys Leu Lys Gly Lys Thr He 
200 205 210 

tac gtt tec tct ggt aac ggt gca gat gac ttc ggt aag gaa ggc tct 
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Tyr Val Ser Ser Gly Asn Gly Ala Asp Asp Phe Gly Lys Glu Gly Ser 

215 220 225 

gta get att gga cct gca aac gca gca ggt gtc ggt ctg gaa gtt ate 835 

Val Ala He Gly Pro Ala Asn Ala Ala Gly Val Gly Leu Glu Val He 

230 235 240 245 

tec cgt atg act tec cag acc ttc gtc gat cgt gca age cag get ggc 883 

Ser Arg Met Thr Ser Gin Thr Phe Val Asp Arg Ala Ser Gin Ala Gly 

250 255 260 

gtg gaa gtt gtt get age ttc cgt cca tec ggc gtg cac tea tgg gaa 931 

Val Glu Val Val Ala Ser Phe Arg Pro Ser Gly Val His Ser Trp Glu 

265 ' 270 275 

tac tgg cag ttc gag atg act cag gcg ttc cct cac ate get aac get 979 

Tyr Trp Gin Phe Glu Met Thr Gin Ala Phe Pro His He Ala Asn Ala 

280 285 290 

ctt ggc atg tec act gag gac cgt ggc gtt gag tgt gca cct gtc ggc 1027 

Leu Gly Met Ser Thr Glu Asp Arg Gly Val Glu Cys Ala Pro Val Gly 

295 300 305 

gca ate get gac get gtt gcg gat .ggc gcg atg ggc acc tgc ctg acc 1075 

Ala lie Ala Asp Ala Val Ala Asp Gly Ala Met Gly Thr Cys Leu Thr 

310 315 320 325 

aac gaa tac gat gtt acc ggc ggt aag gee cag gac ttc get aac ggt 1123 

Asn Glu Tyr Asp Val Thr Gly Gly Lys Ala Gin Asp Phe Ala Asn Gly 

330 335 340 

cgc gca tac tgg tct gca aac act ggc get ttc ggc ctg gtt gga cgc 1171 

Arg Ala Tyr Trp Ser Ala Asn Thr Gly Ala Phe Gly Leu Val Gly Arg 

345 350 355 

ate aac get cgt tac tct gag ctg ggt gga cct gee tec tgg ttg ggc 1219 

He Asn Ala Arg Tyr Ser Glu Leu Gly Gly Pro Ala Ser Trp Leu Gly 

360 365 370 

tac cca acc tct tct gag ttg aag aca cca gac gga cgt ggc cgc ttc 1267 

Tyr Pro Thr Ser Ser Glu Leu Lys Thr Pro Asp Gly Arg Gly Arg Phe 

375 380 385 

gtc acc ttc gag cac ggc tec ate tac tgg acc gec acc act ggt cct 1315 

Val Thr Phe Glu His Gly Ser He Tyr Trp Thr Ala Thr Thr Gly Pro 

390 395 400 405 

tgg gaa ate cca ggc gat atg etc gee gca tgg ggc acc cag gac tat 1363 

Trp Glu He Pro Gly Asp Met Leu Ala Ala Trp Gly Thr Gin Asp Tyr 

410 415 420 

gag aag ggc age etc ggc tac cca acc ggc get gca gtt gaa tac aac 1411 

Glu Lys Gly Ser Leu Gly Tyr Pro Thr Gly Ala Ala Val Glu Tyr Asn 

425 430 435 

ggt ggc ctg cgc cag cag ttc gaa ggt ggc tac gta ttc cgt acc tec 1459 

Gly Gly Leu Arg Gin Gin Phe Glu Gly Gly Tyr Val Phe Arg Thr Ser 

440 445 450 

aat aac cag tct tac tgg gtt cgc gga gaa ate tec aag aag tac gee 1507 

Asn Asn Gin Ser Tyr Trp Val Arg Gly Glu lie Ser Lys Lys Tyr Ala 
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455 460 

gaa gac gga ate ttc get cag ctt ggt 
Glu Asp Gly He Phe Ala Gin Leu Gly 
470 475 

ttg ate aac ggt ggc get ttc cag gaa 
Leu lie Asn Gly Gly Ala Phe Gin Glu 
490 



465 

ttc cca acc ggc aat gag aag 1555 

Phe Pro Thr Gly Asn Glu Lys 

480 485 

ttc gaa aag ggc aac ate tac 1603 

Phe Glu Lys Gly Asn He Tyr 
495 500 



tgg tec gca tec act ggc gcg cac gtg att ctg cac ggc gac ate ttc 1651 
Trp Ser Ala Ser Thr Gly Ala His Val He Leu His Gly Asp He Phe 
505 510 515 



gac gca tgg ggt get aag ggc tgg gag cag ggc gaa tac ggc ttc cca 

Asp Ala Trp Gly Ala Lys Gly Trp Glu Gin Gly Glu Tyr Gly Phe Pro 

520 525 530 

acc tct gac cag acc gca ate acc gcg ggt gga cag acc att gat ttc 

Thr Ser Asp Gin Thr Ala He Thr Ala Gly Gly Gin Thr He Asp Phe 

535 540 545 

cag aac ggc acc ate cgt cag gtc aat ggc cga att gag gag tct cgc 

Gin Asn Gly Thr He Arg Gin Val Asn Gly Arg He Glu Glu Ser Arg 

550 555 560 565 

taatagtgaa gcgcatctac gca 



1699 



<210> 534 
<211> 565 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 534 

Val Arg Val He Ser Ala Glu Trp Ala Thr Ser Lys His Val He Leu 
15 10 15 

Thr He Gin Ser Ala Ala Met Pro Glu Arg Pro He Lys Val Gin Leu 
20 25 30 

Leu Leu Pro Arg Asp Trp Tyr Ser Ser Pro Asn Arg Glu Phe Pro Glu 
35 40 45 

He Trp Ala Leu Asp Gly Leu Arg Ala He Glu Glu Gin Ser Gly Trp 
50 55 60 

Thr lie Glu Thr Asn He Glu Gin Tyr Tyr Ala Asp Lys Asn Ala He 
65 70 75 80 

Val Val Leu Pro Val Gly Gly Glu Ser Ser Phe Tyr Ser Asp Trp Glu 
85 90 95 

Gly Pro Asn Asn Gly Lys Asn Tyr Gin Trp Glu Thr Phe Leu Thr Gin 
100 105 110 

Glu Leu Ala Pro He Leu Asp Lys Gly Phe Arg Ser Asn Thr Asp Arg 
115 120 125 

Ala He Thr Gly He Ser Met Gly Gly Thr Ala Ala Val Asn He Ala 
130 135 140 
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Thr His His Pro Asp Met Phe Lys Phe Val Gly Ser Phe Ser Gly Tyr 
145 150 155 160 

Leu Asp Thr Thr Ser Ala Gly Met Pro lie Ala lie Ser Ala Ala Leu 
165 170 175 

Ala Asp Ala Gly Gly Tyr Asp Ala Asn Ala Met Trp Gly Pro Val Gly 
180 185 190 

Ser Glu Arg Trp Gin Glu Asn Asp Pro Lys Ser Asn Val Asp Lys Leu 
195 200 205 

Lys Gly Lys Thr lie Tyr Val Ser Ser Gly Asn Gly Ala Asp Asp Phe 
210 215 220 

Gly Lys Glu Gly Ser Val Ala He Gly Pro Ala Asn Ala Ala Gly Val 
225 230 235 240 

Gly Leu Glu Val He Ser Arg Met Thr Ser Gin Thr Phe Val Asp Arg 
245 250 255 

Ala Ser Gin Ala Gly Val Glu Val Val Ala Ser Phe Arg Pro Ser Gly 
260 265 270 

Val His Ser Trp Glu Tyr Trp Gin Phe Glu Met Thr Gin Ala Phe Pro 
275 280 285 

His He Ala Asn Ala Leu Gly Met Ser Thr Glu Asp Arg Gly Val Glu 
290 295 300 

Cys Ala Pro Val Gly Ala He Ala Asp Ala Val Ala Asp Gly Ala Met 
305 310 315 320 

Gly Thr Cys Leu Thr Asn Glu Tyr Asp Val Thr Gly Gly Lys Ala Gin 
325 330 335 

Asp Phe Ala Asn Gly Arg Ala Tyr Trp Ser Ala Asn Thr Gly Ala Phe 
340 345 350 

Gly Leu Val Gly Arg He Asn Ala Arg Tyr Ser Glu Leu Gly Gly Pro 
355 360 365 

Ala Ser Trp Leu Gly Tyr Pro Thr Ser Ser Glu Leu Lys Thr Pro Asp 
370 375 380 

Gly Arg Gly Arg Phe Val Thr Phe Glu His Gly Ser He Tyr Trp Thr 
385 390 395 400 

Ala Thr Thr Gly Pro Trp Glu lie Pro Gly Asp Met Leu Ala Ala Trp 
405 410 415 

Gly Thr Gin Asp Tyr Glu Lys Gly Ser Leu Gly Tyr Pro Thr Gly Ala 
420 425 430 

Ala Val Glu Tyr Asn Gly Gly Leu Arg Gin Gin Phe Glu Gly Gly Tyr 
435 440 445 

Val Phe Arg Thr Ser Asn Asn Gin Ser Tyr Trp Val Arg Gly Glu He 
450 455 460 
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Ser Lys Lys Tyr Ala Glu Asp Gly lie Phe Ala Gin Leu Gly Phe Pro 
465 470 475 480 

Thr Gly Asn Glu Lys Leu lie Asn Gly Gly Ala Phe Gin Glu Phe Glu 
485 490 495 

Lys Gly Asn He Tyr Trp Ser Ala Ser Thr Gly Ala His Val He Leu 
500 505 510 

His Gly Asp He Phe Asp Ala Trp Gly Ala Lys Gly Trp Glu Gin Gly 
515 520 525 

Glu Tyr Gly Phe Pro Thr Ser Asp Gin Thr Ala He Thr Ala Gly Gly 
530 535 540 

Gin Thr He Asp Phe Gin Asn Gly Thr He Arg Gin Val Asn Gly Arg 
545 550 555 560 

He Glu Glu Ser Arg 
565 



<210> 535 
<211> 1704 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1681) 
<223> RXN03054 

<400> 535 

ggtggaaata cgcgcacaac aattttattc acagaactta tgattttttc gggttagggt 60 

cagtttgttc acatcaacta gtaacgaaag gatcatgtga atg aaa ctg ttt tec 115 

Met Lys Leu Phe Ser 



aag get gca ggc gtc att get gca gca ctt ctt gtt gca ggt ggt ata 
Lys Ala Ala Gly Val He Ala Ala Ala Leu Leu Val Ala Gly Gly He 



gca cct gtg gca cag ggg caa get agt cag gtg gtc aca cct gaa gac 
Ala Pro Val Ala Gin Gly Gin Ala Ser Gin Val Val Thr Pro Glu Asp 



caa gat gcg tat gtt caa cag ttc cac cac gaa ggg aat acc cca cct 
Gin Asp Ala Tyr Val Gin Gin Phe His His Glu Gly Asn Thr Pro Pro 



gtg gta gac ggg gtg ggt ggc tac act gag caa gaa ate gec gag ate 
Val Val Asp Gly Val Gly Gly Tyr Thr Glu Gin Glu He Ala Glu He 



cac gag get ate cga caa gee caa gaa tct ggc gca cct aat gaa gag 355 

His Glu Ala He Arg Gin Ala Gin Glu Ser Gly Ala Pro Asn Glu Glu 

70 75 80 85 

etc att ccg ggt gag atg tgg tea gat aag gtg gag ctg cca gta act 403 

Leu He Pro Gly Glu Met Trp Ser Asp Lys Val Glu Leu Pro Val Thr 
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att gat aaa gca gcc get gat gag gca gag ata get att gca cag caa 
He Asp Lys Ala Ala Ala Asp Glu Ala Glu He Ala He Ala Gin Gin 
105 110 115 

caa tct cag cca cag acg cga ggc ctt get gcg get gcg gcg tgt cag 
Gin Ser Gin Pro Gin Thr Arg Gly Leu Ala Ala Ala Ala Ala Cys Gin 
120 125 130 

acg ttt tgg ccg tea cct cat cag gtt tgt ggt get att tta gag cgc 
Thr Phe Trp Pro Ser Pro His Gin Val Cys Gly Ala He Leu Glu Arg 
135 140 145 

tat att cag cag ggt gcc cag ttt ggg tgg atg ttg ttt ccg agt gaa 
Tyr He Gin Gin Gly Ala Gin Phe Gly Trp Met Leu Phe Pro Ser Glu 
150 155 160 165 

ggc caa acg tta aat cct gat ggt cag ggg tat cgt cag egg ttt atg 
Gly Gin Thr Leu Asn Pro Asp Gly Gin Gly Tyr Arg Gin Arg Phe Met 
170 175 180 

aat ggg ttt gtt tat tgg cat ccg aca act ggt gcg cat get gtt aat 
Asn Gly Phe Val Tyr Trp His Pro Thr Thr Gly Ala His Ala Val Asn 
185 190 195 

aat tac agt gcg cag gtg tgg gag cgt aat ggg tgg gag tct ggg tgg 
Asn Tyr Ser Ala Gin Val Trp Glu Arg Asn Gly Trp Glu Ser Gly Trp 
200 205 210 

atg ggt tat ccc act ggt ggt gaa gtc cct gtg aat ggt tec aat ccg 
Met Gly Tyr Pro Thr Gly Gly Glu Val Pro Val Asn Gly Ser Asn Pro 
215 220 225 

att gat ggt gag ttg agt ggg tgg gtg caa act ttc caa ggt ggg cga 
He Asp Gly Glu Leu Ser Gly Trp Val Gin Thr Phe Gin Gly Gly Arg 
230 235 240 245 

gtg tat cgc agt ccg gta ttg gac ggt ttc cag gtg gcc agt att aat 
Val Tyr Arg Ser Pro Val Leu Asp Gly Phe Gin Val Ala Ser He Asn 
250 255 260 

ggg ctg ate ttg gat aaa tgg ctt gaa ttg ggt ggt cct gat agt gac 
Gly Leu He Leu Asp Lys Trp Leu Glu Leu Gly Gly Pro Asp Ser Asp 
265 270 275 

ctt ggt ttt ccc att gcg gat gag get gtg aca get gac ggt gtg ggt 
Leu Gly Phe Pro He Ala Asp Glu Ala Val Thr Ala Asp Gly Val Gly 
280 285 290 

aga ttt tct gtt ttc cag aac gga gtt gtc tac tgg cat ccg caa cac 
Arg Phe Ser Val Phe Gin Asn Gly Val Val Tyr Trp His Pro Gin His 
295 300 305 

gga get cac cct ata tta ggg aat ata tac agt ate tgg aga gaa gaa 
Gly Ala His Pro He Leu Gly Asn He Tyr Ser He Trp Arg Glu Glu 
310 315 320 325 

gga get gag agt ggg gaa ttc ggt tac cct ate ggc gat cca gaa aag 
Gly Ala Glu Ser Gly Glu Phe Gly Tyr Pro He Gly Asp Pro Glu Lys 
330 335 340 
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tat aca gaa aac atg get aat cag gta ttc gaa aaa ggc gaa ctt gca 1171 

Tyr Thr Glu Asn Met Ala Asn Gin Val Phe Glu Lys Gly Glu Leu Ala 

345 350 355 

get aac eta tac ccc aat cct ctt gag get ttt att gag ttt tta ccc 1219 

Ala Asn Leu Tyr Pro Asn Pro Leu Glu Ala Phe lie Glu Phe Leu Pro 

360 365 370 

ttt get aat ctt gag gaa gca ata gag tat ttt gag aac gga ttg tea 1267 

Phe Ala Asn Leu Glu Glu Ala lie Glu Tyr Phe Glu Asn Gly Leu Ser 

375 380 385 

aat tct cgt gta gag gcg aat tea ctt aac gec aag aaa gat teg att 1315 

Asn Ser Arg Val Glu Ala Asn Ser Leu Asn Ala Lys Lys Asp Ser lie 

390 395 400 405 

caa tgt caa teg caa tec get aac att cat gtg aga acg aag agt gac 1363 

Gin Cys Gin Ser Gin Ser Ala Asn lie His Val Arg Thr Lys Ser Asp 
410 415 420 

gga gtc ggg att agg gtt cca aag att ggg ttt aag get agg atg gat 1411 

Gly Val Gly lie Arg Val Pro Lys lie Gly Phe Lys Ala Arg Met Asp 

425 430 435 

tgc gac ctt cct gga act gtc tea gat gta gtg ggg tat gga tgg att 1459 

Cys Asp Leu Pro Gly Thr Val Ser Asp Val Val Gly Tyr Gly Trp He 

440 445 450 

tac tac gac tat tgg gga cga tgg get caa gca gca tat gca caa caa 1507 

Tyr Tyr Asp Tyr Trp Gly Arg Trp Ala Gin Ala Ala Tyr Ala Gin Gin 

'455 460 465 

ttc ttc ggt aat agg aat tct gtt gtg caa acc aat tta gag gcg ggt 1555 

Phe Phe Gly Asn Arg Asn Ser Val Val Gin Thr Asn Leu Glu Ala Gly 

470 475 480 485 

tgc age ggg gag aag aat aca tta ttt tgg ggt act tea tat ttt cag 1603 

Cys Ser Gly Glu Lys Asn Thr Leu Phe Trp Gly Thr Ser Tyr Phe Gin 
490 495 500 

gtg act tat gaa ggt cag ccg tat ttc ggt cag tea gca act aat tac 1651 

Val Thr Tyr Glu Gly Gin Pro Tyr Phe Gly Gin Ser Ala Thr Asn Tyr 

505 510 515 

get tat ctt ccg tgt acg ata gac cgt agt taacataagg aatggaatag 1701 

Ala Tyr Leu Pro Cys Thr He Asp Arg Ser 

520 525 



<210> 536 
<211> 527 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 536 

Met Lys Leu Phe Ser Lys Ala Ala Gly Val He Ala Ala Ala Leu Leu 
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Val Ala Gly Gly He Ala Pro Val Ala Gin Gly Gin Ala Ser Gin Val 



Val Thr Pro Glu Asp Gin Asp Ala Tyr Val Gin Gin Phe His His Glu 

35 40 45 

Gly Asn Thr Pro Pro Val Val Asp Gly Val Gly Gly Tyr Thr Glu Gin 
50 55 60 

Glu He Ala Glu He His Glu Ala He Arg Gin Ala Gin Glu Ser Gly 



Ala Pro Asn Glu Glu Leu He Pro Gly Glu Met Trp Ser Asp Lys Val 
85 90 95 

Glu Leu Pro Val Thr lie Asp Lys Ala Ala Ala Asp Glu Ala Glu He 
100 105 110 

Ala He Ala Gin Gin Gin Ser Gin Pro Gin Thr Arg Gly Leu Ala Ala 
115 120 125 

Ala Ala Ala Cys Gin Thr Phe Trp Pro Ser Pro His Gin Val Cys Gly 
130 135 140 

Ala He Leu Glu Arg Tyr He Gin Gin Gly Ala Gin Phe Gly Trp Met 
145 150 155 160 

Leu Phe Pro Ser Glu Gly Gin Thr Leu Asn Pro Asp Gly Gin Gly Tyr 
165 170 175 

Arg Gin Arg Phe Met Asn Gly Phe Val Tyr Trp His Pro Thr Thr Gly 
180 185 190 

Ala His Ala Val Asn Asn Tyr Ser Ala Gin Val Trp Glu Arg Asn Gly 
195 200 205 

Trp Glu Ser Gly Trp Met Gly Tyr Pro Thr Gly Gly Glu Val Pro Val 
210 215 220 

Asn Gly Ser Asn Pro He Asp Gly Glu Leu Ser Gly Trp Val Gin Thr 
225 230 235 240 

Phe Gin Gly Gly Arg Val Tyr Arg Ser Pro Val Leu Asp Gly Phe Gin 
245 250 255 

Val Ala Ser He Asn Gly Leu He Leu Asp Lys Trp Leu Glu Leu Gly 
260 265 270 

Gly Pro Asp Ser Asp Leu Gly Phe Pro He Ala Asp Glu Ala Val Thr 
275 280 285 

Ala Asp Gly Val Gly Arg Phe Ser Val Phe Gin Asn Gly Val Val Tyr 
290 295 300 

Trp His Pro Gin His Gly Ala His Pro He Leu Gly Asn He Tyr Ser 
305 310 315 320 

He Trp Arg Glu Glu Gly Ala Glu Ser Gly Glu Phe Gly Tyr Pro He 
325 330 335 



Gly Asp Pro Glu Lys Tyr Thr Glu Asn Met Ala Asn Gin Val Phe Glu 
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Lys Gly Glu Leu Ala Ala Asn Leu Tyr Pro Asn Pro Leu Glu Ala Phe 
355 360 365 

He Glu Phe Leu Pro Phe Ala Asn Leu Glu Glu Ala He Glu Tyr Phe 
370 375 380 

Glu Asn Gly Leu Ser Asn Ser Arg Val Glu Ala Asn Ser Leu Asn Ala 
385 390 395 400 

Lys Lys Asp Ser He Gin Cys Gin Ser Gin Ser Ala Asn He His Val 
405 410 415 

Arg Thr Lys Ser Asp Gly Val Gly He Arg Val Pro Lys He Gly Phe 
420 425 430 

Lys Ala Arg Met Asp Cys Asp Leu Pro Gly Thr Val Ser Asp Val Val 
435 440 445 

Gly Tyr Gly Trp He Tyr Tyr Asp Tyr Trp Gly Arg Trp Ala Gin Ala 
450 455 460 

Ala Tyr Ala Gin Gin Phe Phe Gly Asn Arg Asn Ser Val Val Gin Thr 
465 470 475 480 

Asn Leu Glu Ala Gly Cys Ser Gly Glu Lys Asn Thr Leu Phe Trp Gly 
485 490 495 

Thr Ser Tyr Phe Gin Val Thr Tyr Glu Gly Gin Pro Tyr Phe Gly Gin 
500 505 510 

Ser Ala Thr Asn Tyr Ala Tyr Leu Pro Cys Thr He Asp Arg Ser 
515 520 525 



<210> 537 
<211> 931 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (931) 

<223> FRXA02886 

<400> 537 

ggtggaaata cgcgcacaac aattttattc acagaactta tgattttttc gggttagggt 60 

cagtttgttc acatcaacta gtaacgaaag gatcatgtga atg aaa ctg ttt tec 115 

Met Lys Leu Phe Ser 

1 5 

aag get gca ggc gtc att get gca gca ctt ctt gtt gca ggt ggt ata 163 

Lys Ala Ala Gly Val He Ala Ala Ala Leu Leu Val Ala Gly Gly He 

10 15 20 



gca cct gtg gca cag ggg caa get agt cag gtg gtc aca cct gaa gac 211 
Ala Pro Val Ala Gin Gly Gin Ala Ser Gin Val Val Thr Pro Glu Asp 
25 30 35 
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caa gat gcg tat gtt caa cag ttc cac cac gaa ggg aat acc cca cct 
Gin Asp Ala Tyr Val Gin Gin Phe His His Glu Gly Asn Thr Pro Pro 



gtg gta gac ggg gtg ggt ggc tac act gag caa gaa ate gec gag ate 
Val Val Asp Gly Val Gly Gly Tyr Thr Glu Gin Glu lie Ala Glu lie 



cac gag get ate cga caa gee caa gaa tct ggc gca cct aat gaa gag 
His Glu Ala lie Arg Gin Ala Gin Glu Ser Gly Ala Pro Asn Glu Glu 



etc att ccg ggt gag atg tgg tea gat aag gtg gag ctg cca gta act 403 
Leu He Pro Gly Glu Met Trp Ser Asp Lys Val Glu Leu Pro Val Thr 
90 95 100 

att gat aaa gca gee get gat gag gca gag ata get att gca cag caa 451 
He Asp Lys Ala Ala Ala Asp Glu Ala Glu He Ala He Ala Gin Gin 
105 110 115 

caa tct cag cca cag acg cga ggc ctt get gcg get gcg gcg tgt cag 499 
Gin Ser Gin Pro Gin Thr Arg Gly Leu Ala Ala Ala Ala Ala Cys Gin 
120 125 130 

acg ttt tgg ccg tea cct cat cag gtt tgt ggt get att tta gag cgc 547 
Thr Phe Trp Pro Ser Pro His Gin Val Cys Gly Ala He Leu Glu Arg 
135 140 145 

tat att cag cag ggt gec cag ttt ggg tgg atg ttg ttt ccg agt gaa 595 
Tyr He Gin Gin Gly Ala Gin Phe Gly Trp Met Leu Phe Pro Ser Glu 
150 155 160 165 

ggc caa acg tta aat cct gat ggt cag ggg tat cgt cag egg ttt atg 643 
Gly Gin Thr Leu Asn Pro Asp Gly Gin Gly Tyr Arg Gin Arg Phe Met 
170 175 180 

aat ggg ttt gtt tat tgg cat ccg aca act ggt gcg cat get gtt aat 691 
Asn Gly Phe Val Tyr Trp His Pro Thr Thr Gly Ala His Ala Val Asn 
185 " 190 195 

aat tac agt gcg cag gtg tgg gag cgt aat ggg tgg gag tct ggg tgg 739 
Asn Tyr Ser Ala Gin Val Trp Glu Arg Asn Gly Trp Glu Ser Gly Trp 
200 205 210 

atg ggt tat ccc act ggt ggt gaa gtc cct gtg aat ggt tec aat ccg 787 
Met Gly Tyr Pro Thr Gly Gly Glu Val Pro Val Asn Gly Ser Asn Pro 
215 220 225 

att gat ggt gag ttg agt ggg tgg gtg caa act ttc caa ggt ggg cga 835 
He Asp Gly Glu Leu Ser Gly Trp Val Gin Thr Phe Gin Gly Gly Arg 
230 235 240 245 

gtg tat cgc agt ccg gta ttg gac ggt ttc cag gtg gec agt att aat 883 
Val Tyr Arg Ser Pro Val Leu Asp Gly Phe Gin Val Ala Ser He Asn 
250 255 260 

ggg ctg ate ttg gat aaa tgg ctt gaa ttg ggt ggt cct gat agt gac 931 
Gly Leu He Leu Asp Lys Trp Leu Glu Leu Gly Gly Pro Asp Ser Asp 
265 270 275 
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<210> 538 
<211> 277 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 538 

Met Lys Leu Phe Ser Lys Ala Ala Gly Val He Ala Ala Ala Leu Leu 



Val Ala Gly Gly He Ala Pro Val Ala Gin Gly Gin Ala Ser Gin Val 
20 25 30 

Val Thr Pro Glu Asp Gin Asp Ala Tyr Val Gin Gin Phe His His Glu 



Gly Asn Thr Pro Pro Val Val Asp Gly Val Gly Gly Tyr Thr Glu Gin 
50 55 60 

Glu He Ala Glu He His Glu Ala He Arg Gin Ala Gin Glu Ser Gly 
65 70 75 80 

Ala Pro Asn Glu Glu Leu He Pro Gly Glu Met Trp Ser Asp Lys Val 
85 90 95 

Glu Leu Pro Val Thr He Asp Lys Ala Ala Ala Asp Glu Ala Glu He 
100 105 110 

Ala He Ala Gin Gin Gin Ser Gin Pro Gin Thr Arg Gly Leu Ala Ala 
115 120 125 

Ala Ala Ala Cys Gin Thr Phe Trp Pro Ser Pro His Gin Val Cys Gly 
130 135 140 

Ala He Leu Glu Arg Tyr He Gin Gin Gly Ala Gin Phe Gly Trp Met 
145 150 155 160 

Leu Phe Pro Ser Glu Gly Gin Thr Leu Asn Pro Asp Gly Gin Gly Tyr 
165 170 175 

Arg Gin Arg Phe Met Asn Gly Phe Val Tyr Trp His Pro Thr Thr Gly 
180 185 190 

Ala His Ala Val Asn Asn Tyr Ser Ala Gin Val Trp Glu Arg Asn Gly 
195 200 205 

Trp Glu Ser Gly Trp Met Gly Tyr Pro Thr Gly Gly Glu Val Pro Val 
210 215 220 

Asn Gly Ser Asn Pro He Asp Gly Glu Leu Ser Gly Trp Val Gin Thr 
225 230 235 240 

Phe Gin Gly Gly Arg Val Tyr Arg Ser Pro Val Leu Asp Gly Phe Gin 
245 250 255 

Val Ala Ser He Asn Gly Leu He Leu Asp Lys Trp Leu Glu Leu Gly 
260 265 270 



Gly Pro Asp Ser Asp 
275 
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<210> 539 
<211> 653 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (630) 
<223> RXN03039 



<400> 539 

gca etc ccg caa tac acc gac cca cgc tac ccc etc ggc aaa gac gac 48 
Ala Leu Pro Gin Tyr Thr Asp Pro Arg Tyr Pro Leu Gly Lys Asp Asp 
15 10 15 



ctg ccc aaa gca acc ate gac atg gag cca gaa get ctt gcg cgc ctt 
Leu Pro Lys Ala Thr lie Asp Met Glu Pro Glu Ala Leu Ala Arg Leu 
20 25 30 



gag cga ttc gtc ggc gtt gac ggt gat cgc ate cgc caa ate aac gcg 
Glu Arg Phe Val Gly Val Asp Gly Asp Arg lie Arg Gin lie Asn Ala 
35 40 45 



tac teg cca tea atg gga cgc acc att cct eta gtc tgg gtc gtg cca 
Tyr Ser Pro Ser Met Gly Arg Thr lie Pro Leu Val Trp Val Val Pro 



gaa gac aac acc gtg cct ggc cca acg gtc tac gca etc ggc ggc ggc 241) 

Glu Asp Asn Thr Val Pro Gly Pro Thr Val Tyr Ala Leu Gly Gly Gly 

65 70 75 80 

gac ggt ggc caa ggc ggc caa aac tgg gtc acc cgc acc gac ctt gat 288 

Asp Gly Gly Gin Gly Gly Gin Asn Trp Val Thr Arg Thr Asp Leu Asp 

85 90 95 

gag ttg acc agt gaa aac aac ate aac etc ate atg ccc atg etc gga 336 

Glu Leu Thr Ser Glu Asn Asn lie Asn Leu lie Met Pro Met Leu Gly 

100 105 110 



tct ttt agt ttc tac get gac tgg gca ggc gaa age g»a tec atg ggt 384 

Ser Phe Ser Phe Tyr Ala Asp Trp Ala Gly Glu Ser Glu Ser Met Gly 

115 120 125 

ggt gcg caa cag tgg gaa aca ttc etc atg cac gaa ctr ccm gag ccg 432 

Gly Ala Gin Gin Trp Glu Thr Phe Leu Met His Glu Xaa Xaa Glu Pro 

130 135 140 



eta gaa gcg gec ate ggc gca gac 
Leu Glu Ala Ala He Gly Ala Asp 
145 150 

tec atg tec ggg gga tcr gtg ctg 
Ser Met Ser Gly Gly Xaa Val Leu 
165 



ggg caa cgc age ate gtc ggc atg 480 
Gly Gin Arg Ser He Val Gly Met 
155 160 

aac ttt gcg acg cat gac ccc aac 528 
Asn Phe Ala Thr His Asp Pro Asn 
170 175 



ttt tay tec tck gtc ggc tea ttt tct gga tgt gee gaa acc aac tec 576 
Phe Xaa Ser Xaa Val Gly Ser Phe Ser Gly Cys Ala Glu Thr Asn Ser 
180 185 190 



tgg atg ggr cgc cgn tgg cat cgc age cac tgc eta caa egg caa tgt 624 
Trp Met Xaa Arg Arg Trp His Arg Ser His Cys Leu Gin Arg Gin Cys 



BGI-127CP 



-691 - 



cgt gcc tgagcaaatc tttggtgaag tag 
Arg Ala 
210 



<210> 540 
<211> 210 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 540 

Ala Leu Pro Gin Tyr Thr Asp Pro ; 
1 5 

Leu Pro Lys Ala Thr lie Asp Met C 
20 

Glu Arg Phe Val Gly Val Asp Gly ; 

35 40 

Tyr Ser Pro Ser Met Gly Arg Thr I 
50 55 

Glu Asp Asn Thr Val Pro Gly Pro : 
65 70 

Asp Gly Gly Gin Gly Gly Gin Asn r . 
85 

Glu Leu Thr Ser Glu Asn Asn lie i 
100 

Ser Phe Ser Phe Tyr Ala Asp 
115 

Gly Ala Gin Gin Trp Glu Thr Phe 
130 135 

Leu Glu Ala Ala lie Gly Ala Asp 
145 150 

Ser Met Ser Gly Gly Xaa Val Leu 
165 

Phe Xaa Ser Xaa Val Gly Ser Phe 
180 

Trp Met Xaa Arg Arg Trp His Arg 

195 200 

Arg Ala 
210 



Arg Tyr Pro Leu Gly Lys Asp Asp 
10 15 

Glu Pro Glu Ala Leu Ala Arg Leu 
25 30 

Asp Arg lie Arg Gin lie Asn Ala 
45 

lie Pro Leu Val Trp Val Val Pro 
60 

Thr Val Tyr Ala Leu Gly Gly Gly 
75 80 

Trp Val Thr Arg Thr Asp Leu Asp 
90 95 

Asn Leu lie Met Pro Met Leu Gly 
105 110 



Leu Met His Glu Xaa Xaa Glu Pro 
140 

Gly Gin Arg Ser lie Val Gly Met 

155 160 

Asn Phe Ala Thr His Asp Pro Asn 
170 175 

Ser Gly Cys Ala Glu Thr Asn Ser 
185 190 

Ser His Cys Leu Gin Arg Gin Cys 
205 



Trp Ala Gly Glu Ser Glu Ser Met Gly 
120 125 



<210> 541 
<211> 809 
<212> DNA 

<213> Corynebacteri 
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<220> 
<221> CDS 
<222> (1) . . (786) 
<223> FRXA02894 

<400> 541 

ttc etc atg cac gaa ctg cca gag ccg eta gaa gcg gec ate ggc gca 
Phe Leu Met His Glu Leu Pro Glu Pro Leu Glu Ala Ala He Gly Ala 



gac ggg caa cgc age ate gtc ggc atg tec atg tec ggg gga tea gtg 
Asp Gly Gin Arg Ser He Val Gly Met Ser Met Ser Gly Gly Ser Val 



ctg aac ttt gcg acg cat gac ccc aac ttt tac tec teg gtc ggc tea 
Leu Asn Phe Ala Thr His Asp Pro Asn Phe Tyr Ser Ser Val Gly Ser 



ttt tct gga tgt gee gaa ace aac tec tgg atg gga cgc cgt ggc ate 
Phe Ser Gly Cys Ala Glu Thr Asn Ser Trp Met Gly Arg Arg Gly He 
50 55 60 

gca gee ace gee tac aac ggc aat gtc gtg cct gag caa ate ttt ggt 
Ala Ala Thr Ala Tyr Asn Gly Asn Val Val Pro Glu Gin He Phe Gly 



gaa gta gac agt gat tac tec cgc tat aac gat cct ttg etc aac get 
Glu Val Asp Ser Asp Tyr Ser Arg Tyr Asn Asp Pro Leu Leu Asn Ala 



gcg aag etc gaa gaa caa gac aac etc tac ate ttc gec ggt tec ggt 336 

Ala Lys Leu Glu Glu Gin Asp Asn Leu Tyr He Phe Ala Gly Ser Gly 

100 105 110 

gtg ttc tct gaa eta gat gtc att ggt gac aac gca ccg att gat gag 384 

Val Phe Ser Glu Leu Asp Val He Gly Asp Asn Ala Pro He Asp Glu 

115 120 125 

gat gcg ttt aaa aac cgc gtt ctg gtc gga ttt gaa ate gaa get atg 432 

Asp Ala Phe Lys Asn Arg Val Leu Val Gly Phe Glu He Glu Ala Met 

130 135 140 

tec aac acc tgc acc cat aat ctt aag get gcg act gat caa atg ggc 480 

Ser Asn Thr Cys Thr His Asn Leu Lys Ala Ala Thr Asp Gin Met Gly 

145 150 155 160 

att gac aac att aac tat gat ttc cga cca acc ggt act cat get tgg 528 

He Asp Asn He Asn Tyr Asp Phe Arg Pro Thr Gly Thr His Ala Trp 

165 170 175 

gac tat tgg aat gag gca ctg cac cgt ttc ttc ccg ttg atg atg cag 576 

Asp Tyr Trp Asn Glu Ala Leu His Arg Phe Phe Pro Leu Met Met Gin 

180 185 190 

ggc ttc ggg ctt gat ggt ggt ccg ate ccg gtt tat aac cct aac ggt 624 

Gly Phe Gly Leu Asp Gly Gly Pro He Pro Val Tyr Asn Pro Asn Gly 

195 200 205 

gtg tec tct agt gag tct tct tct gag ctg teg tct gat gtg agt ctt 672 

Val Ser Ser Ser Glu Ser Ser Ser Glu Leu Ser Ser Asp Val Ser Leu 

210 215 220 
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ggc ace gtg ate ggt agt gtg gcg gga age tec gga tea agt gaa ggc 720 
Gly Thr Val lie Gly Ser Val Ala Gly Ser Ser Gly Ser Ser Glu Gly 
225 230 235 240 

age age gtc cga gag ttc ctt gca gga agt tec gga tea age caa tea 768 
Ser Ser Val Arg Glu Phe Leu Ala Gly Ser Ser Gly Ser Ser Gin Ser 
245 250 255 

aca gga age ttc tac gaa tagctagggc tgegcaagat tec 809 
Thr Gly Ser Phe Tyr Glu 
260 



<210> 542 
<211> 262 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 542 

Phe Leu Met His Glu Leu Pro Glu Pro Leu Glu Ala Ala lie Gly Ala 
15 10 15 

Asp Gly Gin Arg Ser He Val Gly Met Ser Met Ser Gly Gly Ser Val 
20 25 30 

Leu Asn Phe Ala Thr His Asp Pro Asn Phe Tyr Ser Ser Val Gly Ser 
35 40 45 

Phe Ser Gly Cys Ala Glu Thr Asn Ser Trp Met Gly Arg Arg Gly He 
50 55 60 

Ala Ala Thr Ala Tyr Asn Gly Asn Val Val Pro Glu Gin He Phe Gly 
65 70 75 80 

Glu Val Asp Ser Asp Tyr Ser Arg Tyr Asn Asp Pro Leu Leu Asn Ala 
85 90 95 

Ala Lys Leu Glu Glu Gin Asp Asn Leu Tyr lie Phe Ala Gly Ser Gly 
100 105 110 

Val Phe Ser Glu Leu Asp Val He Gly Asp Asn Ala Pro He Asp Glu 
115 120 125 

Asp Ala Phe Lys Asn Arg Val Leu Val Gly Phe Glu He Glu Ala Met 
130 135 140 

Ser Asn Thr Cys Thr His Asn Leu Lys Ala Ala Thr Asp Gin Met Gly 
145 150 155 160 

He Asp Asn He Asn Tyr Asp Phe Arg Pro Thr Gly Thr His Ala Trp 
165 170 175 

Asp Tyr Trp Asn Glu Ala Leu His Arg Phe Phe Pro Leu Met Met Gin 
180 185 190 

Gly Phe Gly Leu Asp Gly Gly Pro He Pro Val Tyr Asn Pro Asn Gly 
195 200 205 



Val Ser Ser Ser Glu Ser Ser Ser Glu Leu Ser Ser Asp Val Ser Leu 
210 215 220 
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Gly Thr Val He Gly Ser Val Ala Gly Ser Ser Gly Ser Ser Glu Gly 
225 230 235 240 

Ser Ser Val Arg Glu Phe Leu Ala Gly Ser Ser Gly Ser Ser Gin Ser 
245 250 255 



Thr Gly Ser Phe Tyr Glu 
260 



<210> 543 
<211> 686 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (675) 
<223> FRXA02904 



<400> 543 

acc gac cca cgc tac ccc etc ggc aaa gac gac ctg ccc aaa gca acc 
Thr Asp Pro Arg Tyr Pro Leu Gly Lys Asp Asp Leu Pro Lys Ala Thr 
15 10 15 



ate gac atg gag cca gaa get ctt gcg cgc ctt gag cga ttc gtc ggc 
He Asp Met Glu Pro Glu Ala Leu Ala Arg Leu Glu Arg Phe Val Gly 
20 25 30 



gtt gac ggt gat cgc ate cgc caa ate aac gcg tac teg cca tea atg 
Val Asp Gly Asp Arg He Arg Gin He Asn Ala Tyr Ser Pro Ser Met 



gga cgc acc att cct eta gtc tgg gtc gtg cca gaa gac aac acc gtg 
Gly Arg Thr He Pro Leu Val Trp Val Val Pro Glu Asp Asn Thr Val 



cct ggc cca acg gtc tac gca etc ggc ggc ggc gac ggt ggc caa ggc 240 

Pro Gly Pro Thr Val Tyr Ala Leu Gly Gly Gly Asp Gly Gly Gin Gly 

65 70 75 80 

ggc caa aac tgg gtc acc cgc acc gac ctt gat gag ttg acc agt gaa 288 

Gly Gin Asn Trp Val Thr Arg Thr Asp Leu Asp Glu Leu Thr Ser Glu 

85 90 95 

aac aac ate aac etc ate atg ccc atg etc gga tct ttt agt ttc tac 336 

Asn Asn He Asn Leu He Met Pro Met Leu Gly Ser Phe Ser Phe Tyr 

100 105 110 



get gac tgg gca ggc gaa age gaa tec atg ggt ggt gcg caa cag tgg 384 
Ala Asp Trp Ala Gly Glu Ser Glu Ser Met Gly Gly Ala Gin Gin Trp 
115 120 125 



gaa aca ttc etc atg cac gaa eta ccc gag ccg eta gaa gcg gec ate 432 
Glu Thr Phe Leu Met His Glu Leu Pro Glu Pro Leu Glu Ala Ala He 
130 135 140 



ggc gca gac ggg caa cgc age ate gtc ggc atg tec atg tec ggg gga 
Gly Ala Asp Gly Gin Arg Ser He Val Gly Met Ser Met Ser Gly Gly 
145 150 155 160 
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tcg gtg ctg aac ttt gcg acg cat gac ccc aac ttt tat tec tct gtc 528 
Ser Val Leu Asn Phe Ala Thr His Asp Pro Asn Phe Tyr Ser Ser Val 
165 170 175 

ggc tea ttt tct gga tgt gec gaa acc aac tec tgg atg ggg cgc cgt 576 
Gly Ser Phe Ser Gly Cys Ala Glu Thr Asn Ser Trp Met Gly Arg Arg 
180 185 190 

ggc ate gca gec act gec tac aac ggc aat gtc gtg cct gag caa ate 624 
Gly He Ala Ala Thr Ala Tyr Asn Gly Asn Val Val Pro Glu Gin He 
195 200 205 

ttt ggt gaa gta gac agt gat tac tct cgc tat aac gat cct agt att 672 
Phe Gly Glu Val Asp Ser Asp Tyr Ser Arg Tyr Asn Asp Pro Ser He 
210 215 220 

eta tagtgtcacc t 686 

Leu 

225 



<210> 544 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 544 

Thr Asp Pro Arg Tyr Pro Leu Gly Lys Asp Asp Leu Pro Lys Ala Thr 

15 10 15 

He Asp Met Glu Pro Glu Ala Leu Ala Arg Leu Glu Arg Phe Val Gly 
20 25 30 

Val Asp Gly Asp Arg He Arg Gin He Asn Ala Tyr Ser Pro Ser Met 
35 40 45 

Gly Arg Thr He Pro Leu Val Trp Val Val Pro Glu Asp Asn Thr Val 
50 55 60 

Pro Gly Pro Thr Val Tyr Ala Leu Gly Gly Gly Asp Gly Gly Gin Gly 
65 70 75 80 

Gly Gin Asn Trp Val Thr Arg Thr Asp Leu Asp Glu Leu Thr Ser Glu 
85 90 95 

Asn Asn He Asn Leu He Met Pro Met Leu Gly Ser Phe Ser Phe Tyr 
100 105 110 

Ala Asp Trp Ala Gly Glu Ser Glu Ser Met Gly Gly Ala Gin Gin Trp 
115 120 125 

Glu Thr Phe Leu Met His Glu Leu Pro Glu Pro Leu Glu Ala Ala He 
130 135 140 

Gly Ala Asp Gly Gin Arg Ser He Val Gly Met Ser Met Ser Gly Gly 
145 150 155 160 

Ser Val Leu Asn Phe Ala Thr His Asp Pro Asn Phe Tyr Ser Ser Val 
165 170 175 
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Gly Ser Phe Ser Gly Cys Ala Glu Thr Asn Ser Trp Met Gly Arg Arg 
180 185 190 

Gly lie Ala Ala Thr Ala Tyr Asn Gly Asn Val Val Pro Glu Gin lie 
195 200 205 

Phe Gly Glu Val Asp Ser Asp Tyr Ser Arg Tyr Asn Asp Pro Ser lie 
210 215 220 



Leu 
225 



<210> 545 
<211> 774 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (751) 

<223> RXA02025 

<400> 545 

ctatttatcg ggtagcgggt cacaagcccg gaataattgg cagctaagta gggttgaagg 60 

gcataaggct tcctcaattt tcgaaaggaa cattcctgtt atg gca tgg ttt ttc 115 

Met Ala Trp Phe Phe 
1 5 

gca ccc gaa ccc gtg atg gtt acc get gat gag gcg ctt aaa ggt ggc 163 

Ala Pro Glu Pro Val Met Val Thr Ala Asp Glu Ala Leu Lys Gly Gly 



agg cat cct gtt tta gaa aat cct gcg ccg cac act gtg ttg gga act 
Arg His Pro Val Leu Glu Asn Pro Ala Pro His Thr Val Leu Gly Thr 



cct gtg act ggt ccg tgg aaa gaa ggc cag cag cga att tgg att ggc 

Pro Val Thr Gly Pro Trp Lys Glu Gly Gin Gin Arg lie Trp lie Gly 

40 45 50 

ctt ggt tgt ttc tgg ggt gtg gag caa atg tat tgg cag atg gat ggc 

Leu Gly Cys Phe Trp Gly Val Glu Gin Met Tyr Trp Gin Met Asp Gly 



gtt gag gga act teg gtt ggt tac gec ggc ggt ttc acc cct aat ccc 
Val Glu Gly Thr Ser Val Gly Tyr Ala Gly Gly Phe Thr Pro Asn Pro 



act tat cgc gag gtg tgt tct ggg cgc acc ggc cac act gaa ate gtg 

Thr Tyr Arg Glu Val Cys Ser Gly Arg Thr Gly His Thr Glu lie Val 

90 95 100 

gag gtt gtt tac gat cct teg aag att tec etc gag cag ctt gtt gee 

Glu Val Val Tyr Asp Pro Ser Lys lie Ser Leu Glu Gin Leu Val Ala 

105 110 115 

cgc ggc ctg gaa gca cac gat ccg act cag ggt ttc cgc cag ggt aac 

Arg Gly Leu Glu Ala His Asp Pro Thr Gin Gly Phe Arg Gin Gly Asn 

120 125 130 
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gat gtg gga acg cag tac cgc tct get tat tac acc gag aac gaa gag 547 

Asp Val Gly Thr Gin Tyr Arg Ser Ala Tyr Tyr Thr Glu Asn Glu Glu 
135 140 145 

gac get gcg cgc gta aaa gec gtg gtc gat gec tat ggt gag acg ctg 595 

Asp Ala Ala Arg Val Lys Ala Val Val Asp Ala Tyr Gly Glu Thr Leu 

150 155 160 165 

aag cag cac ggt ttt ggt gaa ate acc acg gaa ate ggt gtc att age 643 

Lys Gin His Gly Phe Gly Glu He Thr Thr Glu He Gly Val He Ser 

170 175 180 

ccg tct gac tac ttc etc gee gag gat tac cac cag caa tac ctg gac 691 

Pro Ser Asp Tyr Phe Leu Ala Glu Asp Tyr His Gin Gin Tyr Leu Asp 
185 190 195 

aag aat ccc gat ggc tac tgc cct cat cac tec acg ggc ate ccg tgc 739 

Lys Asn Pro Asp Gly Tyr Cys Pro His His Ser Thr Gly lie Pro Cys 

200 205 210 

ggg gta gaa get taaaagattt ttgetttteg acg 774 
Gly Val Glu Ala 
215 



<210> 546 
<211> 217 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 546 

Met Ala Trp Phe Phe Ala Pro Glu Pro Val Met Val Thr Ala Asp Glu 
15 10 15 

Ala Leu Lys Gly Gly Arg His Pro Val Leu Glu Asn Pro Ala Pro His 
20 25 30 

Thr Val Leu Gly Thr Pro Val Thr Gly Pro Trp Lys Glu Gly Gin Gin 
35 40 45 

Arg He Trp He Gly Leu Gly Cys Phe Trp Gly Val Glu Gin Met Tyr 
50 55 60 

Trp Gin Met Asp Gly Val Glu Gly Thr Ser Val Gly Tyr Ala Gly Gly 



Phe Thr Pro Asn Pro Thr Tyr Arg Glu Val Cys Ser Gly Arg Thr Gly 
85 90 95 

His Thr Glu He Val Glu Val Val Tyr Asp Pro Ser Lys He Ser Leu 
100 105 110 

Glu Gin Leu Val Ala Arg Gly Leu Glu Ala His Asp Pro Thr Gin Gly 
115 120 125 

Phe Arg Gin Gly Asn Asp Val Gly Thr Gin Tyr Arg Ser Ala Tyr Tyr 
130 135 140 

Thr Glu Asn Glu Glu Asp Ala Ala Arg Val Lys Ala Val Val Asp Ala 
145 150 155 160 
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Tyr Gly Glu Thr Leu Lys Gin His Gly Phe Gly Glu He Thr Thr Glu 
165 170 175 

He Gly Val He Ser Pro Ser Asp Tyr Phe Leu Ala Glu Asp Tyr His 
180 185 190 

Gin Gin Tyr Leu Asp Lys Asn Pro Asp Gly Tyr Cys Pro His His Ser 
195 200 205 

Thr Gly He Pro Cys Gly Val Glu Ala 
210 215 



<210> 547 
<211> 444 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (421) 

<223> RXA01431 

<4 00> 547 

agcttctctg gcctaattca cagttagcct taaaccaaac catgtaccaa tgaatgtcgg 60 

attccccagg agtcccgtca ttgttaattt aggagaaacc atg age aat gtt gtt 115 

Met Ser Asn Val Val 



gca gta acc gag cag acc ttc aag tec acc gtc ate gat tec gac aag 

Ala Val Thr Glu Gin Thr Phe Lys Ser Thr Val lie Asp Ser Asp Lys 

10 15 20 

cca gtc ate gtt gac ttc tgg gca gaa tgg tgt ggc ccc tgc aag aag 

Pro Val lie Val Asp Phe Trp Ala Glu Trp Cys Gly Pro Cys Lys Lys 



etc age ccc ate att gag gaa ate gca ggc gag tac ggc gac aag gca 
Leu Ser Pro He He Glu Glu He Ala Gly Glu Tyr Gly Asp Lys Ala 
40 45 50 

gtc gtt gee age gtc gac gtc gat gca gag cgt acc ttg ggt gec atg 
Val Val Ala Ser Val Asp Val Asp Ala Glu Arg Thr Leu Gly Ala Met 



ttc cag att atg teg att cct tct gtt etc att ttc aaa aat ggt gca 
Phe Gin He Met Ser He Pro Ser Val Leu He Phe Lys Asn Gly Ala 



aaa gtc gag gaa ttt gtc ggt ctg cgc ccc aag aac gaa att gtg gaa 
Lys Val Glu Glu Phe Val Gly Leu Arg Pro Lys Asn Glu He Val Glu 
90 95 100 

aaa eta gag aag cac etc tagctggtat tettactgea gtc 
Lys Leu Glu Lys His Leu 
105 



<210> 548 
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<211> 107 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 548 

Met Ser Asn Val Val Ala Val Thr Glu Gin Thr Phe Lys Ser Thr Val 
15 10 15 

lie Asp Ser Asp Lys Pro Val lie Val Asp Phe Trp Ala Glu Trp Cys 
20 25 30 

Gly Pro Cys Lys Lys Leu Ser Pro lie lie Glu Glu lie Ala Gly Glu 
35 40 45 

Tyr Gly Asp Lys Ala Val Val Ala Ser Val Asp Val Asp Ala Glu Arg 
50 55 60 

Thr Leu Gly Ala Met Phe Gin lie Met Ser lie Pro Ser Val Leu lie 
65 70 75 80 

Phe Lys Asn Gly Ala Lys Val Glu Glu Phe Val Gly Leu Arg Pro Lys 
85 90 95 

Asn Glu lie Val Glu Lys Leu Glu Lys His Leu 
100 105 



<210> 549 
<211> 1074 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1051) 
<223> RXA01432 

<400> 549 

agtttttcaa agtgtctgac gttgaaaacg gtgagttcac aactagggtg aatggtgcac 60 
gtgatgctgc acttttacgt ttactacttt gagggaaaca atg tct gaa gaa caa 11: 



tct gcc gta gca cca aag 
Ser Ala Val Ala Pro Lys 
10 

cca get ggc tat acc gca 
Pro Ala Gly Tyr Thr Ala 
25 

ccc ate atg ttc gag ggc 
Pro lie Met Phe Glu Gly 
40 

act gac gtg gaa aac ttc 
Thr Asp Val Glu Asn Phe 
55 



Met Ser Glu Glu Gin 
1 5 

att cat gat gtc gcc ate ate ggc tec ggt 163 
He His Asp Val Ala He lie Gly Ser Gly 



gca gta tat gca gcc cgc get gac etc aac 
Ala Val Tyr Ala Ala Arg Ala Asp Leu Asn 



tat gaa tac ggt gga tct ttg atg acc act 259 
Tyr Glu Tyr Gly Gly Ser Leu Met Thr Thr 
45 50 

cca ggc ttt gaa aag gga ate ctg ggc cca 307 
Pro Gly Phe Glu Lys Gly He Leu Gly Pro 



gag etc atg gaa aac atg cgc get cag gcc gag cgt ttc ggc acc gac 355 
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Glu Leu Met Glu Asn Met Arg Ala Gin Ala Glu Arg Phe Gly Thr Asp 



atg cac atg gag ctt gtc gac cgc gtt gat etc acc ggc gac ate aag 
Met His Met Glu Leu Val Asp Arg Val Asp Leu Thr Gly Asp lie Lys 
90 95 100 

aag ctg tgg gtc ggc gac gat gag tac cac gcg cgt get gtc ate ttg 
Lys Leu Trp Val Gly Asp Asp Glu Tyr His Ala Arg Ala Val lie Leu 
105 110 115 

tec atg ggt tct gca cct cgc tac ttg ggt gtg aag ggc gag cag gaa 
Ser Met Gly Ser Ala Pro Arg Tyr Leu Gly Val Lys Gly Glu Gin Glu 
120 125 130 

ctg etc ggc cgc ggc gtt tct gca tgt gca acc tgc gat ggt ttc ttc 
Leu Leu Gly Arg Gly Val Ser Ala Cys Ala Thr Cys Asp Gly Phe Phe 
135 140 145 

ttc cgc gat cag gac ate gec gtg ate ggt ggt ggc gac tec gcg atg 
Phe Arg Asp Gin Asp lie Ala Val lie Gly Gly Gly Asp Ser Ala Met 
150 155 160 165 

gag gaa gca acc ttc etc acc aag ttc get cgc agt gtc acc ate gtg 
Glu Glu Ala Thr Phe Leu Thr Lys Phe Ala Arg Ser Val Thr lie Val 
170 175 180 

cac cgc cgc gaa gag ttc cgc gee age gee ate atg ctg gag cgt get 
His Arg Arg Glu Glu Phe Arg Ala Ser Ala He Met Leu Glu Arg Ala 
185 190 195 

cag aag aac gag aag att cgc ttc gtc acc aac aag act gtc gaa gag 
Gin Lys Asn Glu Lys He Arg Phe Val Thr Asn Lys Thr Val Glu Glu 
200 205 210 

gtc ate gag gca gac ggc aag gtc age ggt ctg aag etc aac gac acc 
Val He Glu Ala Asp Gly Lys Val Ser Gly Leu Lys Leu Asn Asp Thr 
215 220 225 

gtc act ggt gaa gat tec gtc ttg gat gtc acc gec atg ttc gtt gee 
Val Thr Gly Glu Asp Ser Val Leu Asp Val Thr Ala Met Phe Val Ala 
230 235 240 245 

ate ggc cat gat cca cgc tct gaa ate etc gca ggt cag gtc gag gtt 
He Gly His Asp Pro Arg Ser Glu He Leu Ala Gly Gin Val Glu Val 
250 255 260 

gat cct tec aac tac gtt ttg gtt cag gag cct tec acc cgc acc aac 
Asp Pro Ser Asn Tyr Val Leu Val Gin Glu Pro Ser Thr Arg Thr Asn 
265 270 275 

ctt gat ggt gtt ttc get get ggc gac ctg gtg gac age cac tac cag 
Leu Asp Gly Val Phe Ala Ala Gly Asp Leu Val Asp Ser His Tyr Gin 
280 285 290 

cag gee ate acc gca get ggt tec ggt tgc cgc gca gcg ate gat gca 
Gin Ala He Thr Ala Ala Gly Ser Gly Cys Arg Ala Ala He Asp Ala 
295 300 305 



gag cat tac eta get tct ctg gee taattcacag ttagccttaa acc 1074 
Glu His Tyr Leu Ala Ser Leu Ala 
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<210> 550 
<211> 317 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 550 

Met Ser Glu Glu Gin Ser Ala Val Ala Pro Lys lie His Asp Val Ala 
15 10 15 

He He Gly Ser Gly Pro Ala Gly Tyr Thr Ala Ala Val Tyr Ala Ala 
20 25 30 

Arg Ala Asp Leu Asn Pro He Met Phe Glu Gly Tyr Glu Tyr Gly Gly 
35 40 45 

Ser Leu Met Thr Thr Thr Asp Val ~ Glu Asn Phe Pro Gly Phe Glu Lys 
50 55 60 

Gly He Leu Gly Pro Glu Leu Met Glu Asn Met Arg Ala Gin Ala Glu 



Arg Phe Gly Thr Asp Met His Met Glu Leu Val Asp Arg Val Asp Leu 
85 90 95 

Thr Gly Asp He Lys Lys Leu Trp Val Gly Asp Asp Glu Tyr His Ala 
100 105 110 

Arg Ala Val He Leu Ser Met Gly Ser Ala Pro Arg Tyr Leu Gly Val 
115 120 125 

Lys Gly Glu Gin Glu Leu Leu Gly Arg Gly Val Ser Ala Cys Ala Thr 
130 135 140 

Cys Asp Gly Phe Phe Phe Arg Asp Gin Asp He Ala Val He Gly Gly 
145 150 155 160 

Gly Asp Ser Ala Met Glu Glu Ala Thr Phe Leu Thr Lys Phe Ala Arg 
165 170 175 

Ser Val Thr He Val His Arg Arg Glu Glu Phe Arg Ala Ser Ala He 
180 185 190 

Met Leu Glu Arg Ala Gin Lys Asn Glu Lys He Arg Phe Val Thr Asn 
195 200 205 

Lys Thr Val Glu Glu Val He Glu Ala Asp Gly Lys Val Ser Gly Leu 
210 215 220 

Lys Leu Asn Asp Thr Val Thr Gly Glu Asp Ser Val Leu Asp Val Thr 
225 230 235 240 

Ala Met Phe Val Ala He Gly His Asp Pro Arg Ser Glu He Leu Ala 
245 250 255 

Gly Gin Val Glu Val Asp Pro Ser Asn Tyr Val Leu Val Gin Glu Pro 
260 265 270 

Ser Thr Arg Thr Asn Leu Asp Gly Val Phe Ala Ala Gly Asp Leu Val 
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275 280 285 

Asp Ser His Tyr Gin Gin Ala He Thr Ala Ala Gly Ser Gly Cys Arg 
290 295 300 

Ala Ala He Asp Ala Glu His Tyr Leu Ala Ser Leu Ala 
305 310 315 



<210> 551 
<211> 495 
<212> DNA 

<213> Corynebacterium glut 

<220> 

<221> CDS 

<222> (101) . . (472) 

<223> RXN00937 

<400> 551 

agctgccggt caatgaagaa aatccttggc cgggaataac tacagtccgc tgaaagttgg 60 

tctatatata gaccttacaa atcttgaacg gagattctta atg gca acc ate gat 115 

Met Ala Thr He Asp 



gta acc gaa gaa aca ttt gag age aca gtt acc ggc gac gga att gtc 
Val Thr Glu Glu Thr Phe Glu Ser Thr Val Thr Gly Asp Gly He Val 



etc gta gac gca tgg gca tec tgg tgc gga cct tgc cgc cag ttc gec 
Leu Val Asp Ala Trp Ala Ser Trp Cys Gly Pro Cys Arg Gin Phe Ala 



cca acc tac gag aag gtt tec gaa acc cac acc gac gca acc ttc gec 
Pro Thr Tyr Glu Lys Val Ser Glu Thr His Thr Asp Ala Thr Phe Ala 



aag ctt gat acc gaa gca aac cag ggc ctg get gca gca ctg cag ate 
Lys Leu Asp Thr Glu Ala Asn Gin Gly Leu Ala Ala Ala Leu Gin He 



cag tec ate cca act ctg atg gtt ttc cgc gac ggc ate atg gtc tac 
Gin Ser He Pro Thr Leu Met Val Phe Arg Asp Gly He Met Val Tyr 



cgc gaa gee ggc acc atg cca get cct gca ctg gat gat ctg gtc aac 

Arg Glu Ala Gly Thr Met Pro Ala Pro Ala Leu Asp Asp Leu Val Asn 

90 95 100 

cag gtt aag gca etc gac atg gat gac gtt cgt cgc cag gtc gca gag 

Gin Val Lys Ala Leu Asp Met Asp Asp Val Arg Arg Gin Val Ala Glu 

105 110 115 

cag cag ggt tct gca gag gca taagcttcca attgtgtttt ggt 

Gin Gin Gly Ser Ala Glu Ala 
120 



<210> 552 
<211> 124 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 552 

Met Ala Thr He Asp Val Thr Glu Glu Thr Phe Glu Ser Thr Val Thr 



Gly Asp Gly He Val Leu Val Asp Ala Trp Ala Ser Trp Cys Gly Pro 

20 25 30 

Cys Arg Gin Phe Ala Pro Thr Tyr Glu Lys Val Ser Glu Thr His Thr 

35 40 45 

Asp Ala Thr Phe Ala Lys Leu Asp Thr Glu Ala Asn Gin Gly Leu Ala 

50 55 60 

Ala Ala Leu Gin He Gin Ser He Pro Thr Leu Met Val Phe Arg Asp 

65 70 75 80 

Gly He Met Val Tyr Arg Glu Ala Gly Thr Met Pro Ala Pro Ala Leu 



Asp Asp Leu Val Asn Gin Val Lys Ala Leu Asp Met Asp Asp Val Arg 
100 105 110 

Arg Gin Val Ala Glu Gin Gin Gly Ser Ala Glu Ala 
115 120 



<210> 553 
<211> 146 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (123) 
<223> FRXA00937 

<400> 553 

gtc tac cgc gaa gcc ggc acc atg cca get cct gca ctg gat gat ctg 48 

Val Tyr Arg Glu Ala Gly Thr Met Pro Ala Pro Ala Leu Asp Asp Leu 
15 10 15 

gtc aac cag gtt aag gca etc gac atg gat gac gtt cgt cgc cag gtc 96 
Val Asn Gin Val Lys Ala Leu Asp Met Asp Asp Val Arg Arg Gin Val 



gca gag cag cag ggt tct gca gag gca taagcttcca attgtgtttt 
Ala Glu Gin Gin Gly Ser Ala Glu Ala 



<210> 554 
<211> 41 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 554 
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Val Tyr Arg Glu Ala Gly Thr Met Pro Ala Pro Ala Leu Asp Asp Leu 
15 10 15 

Val Asn Gin Val Lys Ala Leu Asp Met Asp Asp Val Arg Arg Gin Val 



Ala Glu Gin Gin Gly Ser Ala Glu Ala 
35 40 



<210> 555 
<211> 871 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) .. (871) 

<223> RXA01199 

<400> 555 

ctagctaggg attagctttg tacttaaact tgttgttttt aagtggattt ccacaaagtg 

ttagaaaaag tcattcgaga agaaggcgtg agttttaatc gtg acg tec ccg cat 

Val Thr Ser Pro His 



aat ttt gtc agt ggt get att gat ctg ggt gag gtg aaa gcg cgt gcg 
Asn Phe Val Ser Gly Ala lie Asp Leu Gly Glu Val Lys Ala Arg Ala 



gat gcg cgc cag aag gec cat gag cag ggg ccg gta act cag ggc att 
Asp Ala Arg Gin Lys Ala His Glu Gin Gly Pro Val Thr Gin Gly lie 



get agt tec ctt gat gtg acc atg gag aac ctg gag aat gag gtg ctg 
Ala Ser Ser Leu Asp Val Thr Met Glu Asn Leu Glu Asn Glu Val Leu 



cgt cgt tec acg cag gtt ccg gtg att gtt etc gtg ggt acc ccg cgc 
Arg Arg Ser Thr Gin Val Pro Val lie Val Leu Val Gly Thr Pro Arg 



age cct gat teg gag cag ttg aag teg gat ctg acc acg ctt get get 
Ser Pro Asp Ser Glu Gin Leu Lys Ser Asp Leu Thr Thr Leu Ala Ala 



gaa agt ggc agg aag ttc att ttc ggt tat gtc aat get gat acc gat 

Glu Ser Gly Arg Lys Phe lie Phe Gly Tyr Val Asn Ala Asp Thr Asp 

90 95 100 

get gat gtg gec cag gtg ttt ggg gtg cag ggc ttg ccg teg gtg att 

Ala Asp Val Ala Gin Val Phe Gly Val Gin Gly Leu Pro Ser Val lie 

105 110 115 

get gtg gca gcg gga cgc cct ctg get gat ttc cag ggc gga cag cca 

Ala Val Ala Ala Gly Arg Pro Leu Ala Asp Phe Gin Gly Gly Gin Pro 

120 125 130 



gcg gat gca eta aag cag tgg act gat cag gtg gtt cag get gtg ggt 
Ala Asp Ala Leu Lys Gin Trp Thr Asp Gin Val Val Gin Ala Val Gly 



547 
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gga cag ctg gaa gga ctg cca gag gag gcc aca gac ggc gaa caa gaa 595 

Gly Gin Leu Glu Gly Leu Pro Glu Glu Ala Thr Asp Gly Glu Gin Glu 

150 155 160 165 

gac get cct gtg gaa gac ccc cgc ttc gat get gcc act gat get eta 643 

Asp Ala Pro Val Glu Asp Pro Arg Phe Asp Ala Ala Thr Asp Ala Leu 

170 175 180 

aac cgt ggc get ttc gat gag gcg att gcg gtt tat gag tec att ttg 691 

Asn Arg Gly Ala Phe Asp Glu Ala He Ala Val Tyr Glu Ser He Leu 

185 190 195 

gcg cag gag cca aac aac get gat gcg aag caa gca ccg cga tac cgc 739 

Ala Gin Glu Pro Asn Asn Ala Asp Ala Lys Gin Ala Pro Arg Tyr Arg 

200 205 210 

aaa get gtt ggg ccg get tgc cac egg tgg ate ctt egg tgg atg ttg 787 

Lys Ala Val Gly Pro Ala Cys His Arg Trp He Leu Arg Trp Met Leu 

215 220 225 



teg ctg ctg cag atg ctg ate caa caa acg ttg ate tgg cct aca caa 

Ser Leu Leu Gin Met Leu He Gin Gin Thr Leu He Trp Pro Thr Gin 

230 235 240 245 

gca act gac gcg get gtt gtt gcg ggt gat cct gag 

Ala Thr Asp Ala Ala Val Val Ala Gly Asp Pro Glu 

250 255 



835 



<210> 556 
<211> 257 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 556 

Val Thr Ser Pro His Asn Phe Val Ser Gly Ala He Asp Leu Gly Glu 
15 10 15 

Val Lys Ala Arg Ala Asp Ala Arg Gin Lys Ala His Glu Gin Gly Pro 
20 25 30 

Val Thr Gin Gly He Ala Ser Ser Leu Asp Val Thr Met Glu Asn Leu 
35 40 45 

Glu Asn Glu Val Leu Arg Arg Ser Thr Gin Val Pro Val He Val Leu 
50 55 60 

Val Gly Thr Pro Arg Ser Pro Asp Ser Glu Gin Leu Lys Ser Asp Leu 
65 70 75 80 

Thr Thr Leu Ala Ala Glu Ser Gly Arg Lys Phe He Phe Gly Tyr Val 
85 90 95 

Asn Ala Asp Thr Asp Ala Asp Val Ala Gin Val Phe Gly Val Gin Gly 
100 105 110 



Leu Pro Ser Val He Ala Val Ala Ala Gly Arg Pro Leu Ala Asp Phe 
115 120 125 
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Gln Gly Gly Gin Pro Ala Asp Ala Leu Lys Gin Trp Thr Asp Gin Val 
130 135 140 

Val Gin Ala Val Gly Gly Gin Leu Glu Gly Leu Pro Glu Glu Ala Thr 
145 150 155 160 

Asp Gly Glu Gin Glu Asp Ala Pro Val Glu Asp Pro Arg Phe Asp Ala 
165 170 175 

Ala Thr Asp Ala Leu Asn Arg Gly Ala Phe Asp Glu Ala lie Ala Val 
180 185 190 

Tyr Glu Ser lie Leu Ala Gin Glu Pro Asn Asn Ala Asp Ala Lys Gin 
195 200 205 

Ala Pro Arg Tyr Arg Lys Ala Val Gly Pro Ala Cys His Arg Trp lie 
210 215 220 

Leu Arg Trp Met Leu Ser Leu Leu Gin Met Leu lie Gin Gin Thr Leu 
225 230 235 240 

lie Trp Pro Thr Gin Ala Thr Asp Ala Ala Val Val Ala Gly Asp Pro 
245 250 255 



<210> 557 
<211> 681 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (658) 

<223> RXA00824 

<400> 557 

tttggtttgg aggggccgtc agatccattt gaggcgcaaa aactcattaa aagtgatga" 

agggagcacc tgctgaaaat ggcaggaatg tagaaaacaa atg aca age agt gca 

Met Thr Ser Ser Ala 



aag tgg tec ate gtt gga gtt gtc gee ate ctg get gtg ate gtt gcg 
Lys Trp Ser lie Val Gly Val Val Ala lie Leu Ala Val lie Val Ala 



tta ate ccg cag ctt gtg ggt gga gaa age gca gag gaa gcg cag ggg 
Leu lie Pro Gin Leu Val Gly Gly Glu Ser Ala Glu Glu Ala Gin Gly 
25 30 35 

gag acg teg aca age aaa att acg acg cgt cct gac tgc gtg gee tct 
Glu Thr Ser Thr Ser Lys lie Thr Thr Arg Pro Asp Cys Val Ala Ser 



ggc gcg gcg ggt gtg gat ctg ccc tgc ttg ggc ggc gec aac ggc gtc 
Gly Ala Ala Gly Val Asp Leu Pro Cys Leu Gly Gly Ala Asn Gly Val 
55 60 65 



307 
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ggc aac gag ctg gcc acc gtg gtg aat ctg tgg gcg tgg tgg tgc gaa 

Gly Asn Glu Leu Ala Thr Val Val Asn Leu Trp Ala Trp Trp Cys Glu 

70 75 80 85 

ccg tgc cgc gcg gag ctg ccg att ttt gat gaa ttc gcc acc acc cac 

Pro Cys Arg Ala Glu Leu Pro lie Phe Asp Glu Phe Ala Thr Thr His 

90 95 100 

ccc gaa etc aac gtc att ggc gtg cat gca gac caa aac gca gcc aac 

Pro Glu Leu Asn Val lie Gly Val His Ala Asp Gin Asn Ala Ala Asn 

105 110 115 

ggc gcc gca etc ctt gag gat ctg ggc gtg aat ctt gca age tac caa 

Gly Ala Ala Leu Leu Glu Asp Leu Gly Val Asn Leu Ala Ser Tyr Gin 

120 125 130 

gac gat tec aac ctg ttc gca ggc acc ctt ggg ctg ccg ggc gtc gtg 

Asp Asp Ser Asn Leu Phe Ala Gly Thr Leu Gly Leu Pro Gly Val Val 

135 140 145 

ccg ate acc ate gtg gtt tct cca gac ggc aat gta gtg gac acc ttc 595 

Pro He Thr He Val Val Ser Pro Asp Gly Asn Val Val Asp Thr Phe 

150 155 160 165 

ccg cag cct ttc gaa acc ate gat gac etc gaa acc get gtg gca ggg 643 

Pro Gin Pro Phe Glu Thr He Asp Asp Leu Glu Thr Ala Val Ala Gly 

170 175 180 

gcg ctg cag aat gcg taactaccct gatttacege atg 681 
Ala Leu Gin Asn Ala 



499 



547 



<210> 558 
<211> 186 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 558 

Met Thr Ser Ser Ala Lys Trp Ser He Val Gly Val Val Ala He Leu 
15 10 15 

Ala Val He Val Ala Leu He Pro Gin Leu Val Gly Gly Glu Ser Ala 
20 25 30 

Glu Glu Ala Gin Gly Glu Thr Ser Thr Ser Lys He Thr Thr Arg Pro 
35 40 45 

Asp Cys Val Ala Ser Gly Ala Ala Gly Val Asp Leu Pro Cys Leu Gly 
50 55 60 

Gly Ala Asn Gly Val Gly Asn Glu Leu Ala Thr Val Val Asn Leu Trp 
65 70 75 80 

Ala Trp Trp Cys Glu Pro Cys Arg Ala Glu Leu Pro He Phe Asp Glu 
85 90 95 

Phe Ala Thr Thr His Pro Glu Leu Asn Val He Gly Val His Ala Asp 
100 105 110 

Gin Asn Ala Ala Asn Gly Ala Ala Leu Leu Glu Asp Leu Gly Val Asn 
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Leu Ala Ser Tyr Gin Asp Asp Ser Asn Leu Phe Ala Gly Thr Leu Gly 
130 135 140 

Leu Pro Gly Val Val Pro lie Thr lie Val Val Ser Pro Asp Gly Asn 
145 150 155 160 

Val Val Asp Thr Phe Pro Gin Pro Phe Glu Thr lie Asp Asp Leu Glu 
165 170 175 

Thr Ala Val Ala Gly Ala Leu Gin Asn Ala 
180 185 



<210> 559 
<211> 486 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (463) 

<223> RXA01841 

<400> 559 

tcggggggca ccttccagtt ccactcacca gaaggccaac cgagattatc tacgcaaagg 60 

aggaacgtgc cccgctgcgg acttctccgg cccgtcgctg atg gag gag ggt gag 115 

Met Glu Glu Gly Glu 

1 5 

gag ate age ctg tct gat ttt gaa ggc gag gtc gtc gtc etc aac get 163 

Glu lie Ser Leu Ser Asp Phe Glu Gly Glu Val Val Val Leu Asn Ala 

10 15 20 

tgg ggc cag tgg tgt gca ccg tgt egg gcg gaa gtc gat gac ctg cag 211 
Trp Gly Gin Trp Cys Ala Pro Cys Arg Ala Glu Val Asp Asp Leu Gin 
■ 25 30 35 

ctt gtc cag gag act etc gac ccc etc ggt ggc acg gtg ctg ggc ate 25S 
Leu Val Gin Glu Thr Leu Asp Pro Leu Gly Gly Thr Val Leu Gly lie 
40 45 50 

aac gtc cgt gac tac aac cag acc ate gec cag gac ttc aaa etc gac 30" 
Asn Val Arg Asp Tyr Asn Gin Thr lie Ala Gin Asp Phe Lys Leu Asp 
55 60 65 

aac gcg gtg acc tat ccc teg ate tac gac ccg ccg ttt cgt ate get 35; 
Asn Ala Val Thr Tyr Pro Ser lie Tyr Asp Pro Pro Phe Arg lie Ala 
70 75 80 85 

gcg gec ctg ggt ggg gtg ccg acc teg gtc ate ccg acc acc att gtc 40: 
Ala Ala Leu Gly Gly Val Pro Thr Ser Val lie Pro Thr Thr lie Val 
90 95 100 

ctg gac cga age cac cgc ccg gec gcg gtg ttc ctg agg gag gtc acc 45: 
Leu Asp Arg Ser His Arg Pro Ala Ala Val Phe Leu Arg Glu Val Thr 
105 110 115 

gcg ttg tct ggt tagtcctggg aggtgatgag etc 4 8 ' 
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Ala Leu Ser Gly 
120 



<210> 560 
<211> 121 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 560 

Met Glu Glu Gly Glu Glu He Ser Leu Ser Asp Phe Glu Gly Glu Val 



Val Val Leu Asn Ala Trp Gly Gin Trp Cys Ala Pro Cys Arg Ala Glu 

20 25 30 

Val Asp Asp Leu Gin Leu Val Gin Glu Thr Leu Asp Pro Leu Gly Gly 

35 40 45 

Thr Val Leu Gly He Asn Val Arg Asp Tyr Asn Gin Thr He Ala Gin 

50 55 60 

Asp Phe Lys Leu Asp Asn Ala Val Thr Tyr Pro Ser He Tyr Asp Pro 

65 70 75 80 

Pro Phe Arg He Ala Ala Ala Leu Gly Gly Val Pro Thr Ser Val He 



Pro Thr Thr He Val Leu Asp Arg Ser His Arg Pro Ala Ala Val Phe 

100 105 110 

Leu Arg Glu Val Thr Ala Leu Ser Gly 

115 120 



<210> 561 
<211> 1219 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (48) . . (1196) 

<223> RXN01863 

<400> 561 

ggtatcatac cgatatgaac caaatagaaa gaaggaagtt taagacgatg aat age 

Met Asn Ser 



gtc aaa ttg aag caa cct gtt age att tac aat gat cca tgg gaa tea 
Val Lys Leu Lys Gin Pro Val Ser He Tyr Asn Asp Pro Trp Glu Ser 



104 



tat aac gat gtt aaa gaa cat ggc caa tta act tta agt aac ate gaa 152 
Tyr Asn Asp Val Lys Glu His Gly Gin Leu Thr Leu Ser Asn lie Glu 



ttt aca act aca aat ctt tgt aat atg cgt tgt age cac tgt gca gtt 
Phe Thr Thr Thr Asn Leu Cys Asn Met Arg Cys Ser His Cys Ala Val 



200 
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ggt tat act tta caa act gtc gac ccc gag cct tta gat atg gac tta 
Gly Tyr Thr Leu Gin Thr Val Asp Pro Glu Pro Leu Asp Met Asp Leu 



att tat cgt aga ctt gat gaa att cca aat ctg cga acg atg tea att 
lie Tyr Arg Arg Leu Asp Glu lie Pro Asn Leu Arg Thr Met Ser lie 



aca ggt ggc gaa cca atg ttt tct aaa aag tct att aga aat gtt gtt 
Thr Gly Gly Glu Pro Met Phe Ser Lys Lys Ser He Arg Asn Val Val 



aaa cct eta tta aag tat gca cat cat cga ggt ata tat aca caa atg 
Lys Pro Leu Leu Lys Tyr Ala His His Arg Gly He Tyr Thr Gin Met 
100 105 110 115 

aat tea aac eta aca ttg cct caa gat cgt tat tta gat att get gaa 
Asn Ser Asn Leu Thr Leu Pro Gin Asp Arg Tyr Leu Asp He Ala Glu 
120 125 130 

tat ate gat gtt atg cat ate tea cat aac tgg gga aca act gat gaa 
Tyr He Asp Val Met His He Ser His Asn Trp Gly Thr Thr Asp Glu 
135 140 145 

ttc gca aat gtt ggc ttt ggc gca atg aag aag caa cca ccg tta aaa 
Phe Ala Asn Val Gly Phe Gly Ala Met Lys Lys Gin Pro Pro Leu Lys 
150 155 160 

get aag tta aaa tta tat gaa caa atg att teg aat gca cgt aca tta 
Ala Lys Leu Lys Leu Tyr Glu Gin Met He Ser Asn Ala Arg Thr Leu 
165 170 175 

tea gaa caa gga atg ttt gta tct gcg gaa aca atg etc aat caa agt 
Ser Glu Gin Gly Met Phe Val Ser Ala Glu Thr Met Leu Asn Gin Ser 
180 185 190 195 

acg eta cca cat tta cga aaa ata cat caa gaa gtc gtt cat gat atg 
Thr Leu Pro His Leu Arg Lys He His Gin Glu Val Val His Asp Met 
200 205 210 

aaa tgt age aga cac gag att cac cct atg tat cca get gac ttt gca 
Lys Cys Ser Arg His Glu He His Pro Met Tyr Pro Ala Asp Phe Ala 
215 220 225 

agt caa tta aat gtg tta act eta gcg gaa atg aaa aag aca att cat 
Ser Gin Leu Asn Val Leu Thr Leu Ala Glu Met Lys Lys Thr He His 
230 235 240 

gat ata ttg gat ttc aga gat gaa gat att tgg atg tta ttt ggt act 
Asp He Leu Asp Phe Arg Asp Glu Asp He Trp Met Leu Phe Gly Thr 
245 250 255 

ttg cct gtg ttt cca tgc tta aag gat gat gaa gat caa aag tta eta 
Leu Pro Val Phe Pro Cys Leu Lys Asp Asp Glu Asp Gin Lys Leu Leu 
260 265 270 275 

tea cgt tta aga aat get aac aat gta acg act aga aat gac ccg gat 
Ser Arg Leu Arg Asn Ala Asn Asn Val Thr Thr Arg Asn Asp Pro Asp 
280 285 290 
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ggc cgt agt cgt tta aat gtc aat gta ttt aca ggt aat gta ate gta 968 

Gly Arg Ser Arg Leu Asn Val Asn Val Phe Thr Gly Asn Val lie Val 
295 300 305 

act gat ttc gga gat gaa aca ggt aca att teg aat ata caa aaa gat 1016 

Thr Asp Phe Gly Asp Glu Thr Gly Thr He Ser Asn He Gin Lys Asp 
310 315 320 

aaa tta aca gat gta ttt gat aaa tgg tta tec tct gat ctt get aaa 1064 

Lys Leu Thr Asp Val Phe Asp Lys Trp Leu Ser Ser Asp Leu Ala Lys 

325 330 335 

tea tta aat tgt cat tgt tec gag ttt agt tgt tta gga cca aat gtt 1112 

Ser Leu Asn Cys His Cys Ser Glu Phe Ser Cys Leu Gly Pro Asn Val 

340 345 350 355 

ctt gtt aaa aat atg tac tat ccg aat atg gat ttt aaa gat aat gag 1160 

Leu Val Lys Asn Met Tyr Tyr Pro Asn Met Asp Phe Lys Asp Asn Glu 

360 365 370 

cgt cat atg cac aaa caa cca caa att ata caa ttt taaaaactct 1206 

Arg His Met His Lys Gin Pro Gin He He Gin Phe 
375 380 

taattatgcg gag 1219 



<210> 562 
<211> 383 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 562 

Met Asn Ser Val Lys Leu Lys Gin Pro Val Ser He Tyr Asn Asp Pro 
15 10 15 

Trp Glu Ser Tyr Asn Asp Val Lys Glu His Gly Gin Leu Thr Leu Ser 
20 25 30 

Asn He Glu Phe Thr Thr Thr Asn Leu Cys Asn Met Arg Cys Ser His 
35 40 45 

Cys Ala Val Gly Tyr Thr Leu Gin Thr Val Asp Pro Glu Pro Leu Asp 
50 55 60 

Met Asp Leu He Tyr Arg Arg Leu Asp Glu He Pro Asn Leu Arg Thr 
65 70 75 80 

Met Ser He Thr Gly Gly Glu Pro Met Phe Ser Lys Lys Ser He Arg 
85 90 95 

Asn Val Val Lys Pro Leu Leu Lys Tyr Ala His His Arg Gly He Tyr 
100 105 110 

Thr Gin Met Asn Ser Asn Leu Thr Leu Pro Gin Asp Arg Tyr Leu Asp 
115 120 125 

He Ala Glu Tyr He Asp Val Met His He Ser His Asn Trp Gly Thr 
130 135 140 

Thr Asp Glu Phe Ala Asn Val Gly Phe Gly Ala Met Lys Lys Gin Pro 
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Pro Leu Lys Ala Lys Leu Lys Leu Tyr Glu Gin Met He Ser Asn Ala 
165 170 175 

Arg Thr Leu Ser Glu Gin Gly Met Phe Val Ser Ala Glu Thr Met Leu 
180 185 190 

Asn Gin Ser Thr Leu Pro His Leu Arg Lys He His Gin Glu Val Val 
195 200 205 

His Asp Met Lys Cys Ser Arg His Glu He His Pro Met Tyr Pro Ala 
210 215 220 

Asp Phe Ala Ser Gin Leu Asn Val Leu Thr Leu Ala Glu Met Lys Lys 
225 230 235 240 

Thr He His Asp He Leu Asp Phe Arg Asp Glu Asp He Trp Met Leu 
245 250 255 

Phe Gly Thr Leu Pro Val Phe Pro Cys Leu Lys Asp Asp Glu Asp Gin 
260 265 270 

Lys Leu Leu Ser Arg Leu Arg Asn Ala Asn Asn Val Thr Thr Arg Asn 
275 280 285 

Asp Pro Asp Gly Arg Ser Arg Leu Asn Val Asn Val Phe Thr Gly Asn 
290 295 300 

Val He Val Thr Asp Phe Gly Asp Glu Thr Gly Thr He Ser Asn He 
305 310 315 320 

Gin Lys Asp Lys Leu Thr Asp Val Phe Asp Lys Trp Leu Ser Ser Asp 
325 330 335 

Leu Ala Lys Ser Leu Asn Cys His Cys Ser Glu Phe Ser Cys Leu Gly 
340 345 350 

Pro Asn Val Leu Val Lys Asn Met Tyr Tyr Pro Asn Met Asp Phe Lys 
355 360 365 

Asp Asn Glu Arg His Met His Lys Gin Pro Gin He He Gin Phe 
370 375 380 



<210> 563 
<211> 888 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (59) . . (865) 

<223> FRXA01863 

<400> 563 

ttagaaatgt tgttaacctc tattaaagta tgcacatcat cgaggtatat atacacaaatg 61 

Met 



aat tea aac eta aca ttg cct caa gat cgt tat tta gat att get gaa 109 
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Asn Ser Asn Leu Thr Leu Pro Gin Asp Arg Tyr Leu Asp lie Ala Glu 



tat ate gat gtt atg cat ate tea cat aac tgg gga aca act gat gaa 
Tyr lie Asp Val Met His lie Ser His Asn Trp Gly Thr Thr Asp Glu 



ttc gca aat gtt ggc ttt ggc gca atg aag aag caa cca ccg tta aaa 

Phe Ala Asn Val Gly Phe Gly Ala Met Lys Lys Gin Pro Pro Leu Lys 
35 40 45 

get aag tta aaa tta tat gaa caa atg att teg aat gca cgt aca tta 

Ala Lys Leu Lys Leu Tyr Glu Gin Met lie Ser Asn Ala Arg Thr Leu 

50 55 60 65 

tea gaa caa gga atg ttt gta tct gcg gaa aca atg etc aat caa agt 

Ser Glu Gin' Gly Met Phe Val Ser Ala Glu Thr Met Leu Asn Gin Ser 



acg eta cca cat tta cga aaa ata cat caa gaa gtc gtt cat gat atg 
Thr Leu Pro His Leu Arg Lys lie His Gin Glu Val Val His Asp Met 



aaa tgt age aga cac gag att cac cct atg tat cca get gac ttt gca 

Lys Cys Ser Arg His Glu He His Pro Met Tyr Pro Ala Asp Phe Ala 

100 105 110 

agt caa tta aat gtg tta act eta gcg gaa atg aaa aag aca att cat 

Ser Gin Leu Asn Val Leu Thr Leu Ala Glu Met Lys Lys Thr He His 

115 120 125 

gat ata ttg gat ttc aga gat gaa gat att tgg atg tta ttt ggt act 

Asp He Leu Asp Phe Arg Asp Glu Asp He Trp Met Leu Phe Gly Thr 

130 135 140 145 

ttg cct gtg ttt cca tgc tta aag gat gat gaa gat caa aag tta eta 

Leu Pro Val Phe Pro Cys Leu Lys Asp Asp Glu Asp Gin Lys Leu Leu 

150 155 160 

tea cgt tta aga aat get aac aat gta acg act aga aat gac ccg gat 

Ser Arg Leu Arg Asn Ala Asn Asn Val Thr Thr Arg Asn Asp Pro Asp 

165 170 175 

ggc cgt agt cgt tta aat gtc aat gta ttt aca ggt aat gta ate gta 

Gly Arg Ser Arg Leu Asn Val Asn Val Phe Thr Gly Asn Val He Val 

180 185 190 

act gat ttc gga gat gaa aca ggt aca att teg aat ata caa aaa gat 
Thr Asp Phe Gly Asp Glu Thr Gly Thr He Ser Asn He Gin Lys Asp 

195 200 205 

aaa tta aca gat gta ttt gat aaa tgg tta tec tct gat ctt get aaa 
Lys Leu Thr Asp Val Phe Asp Lys Trp Leu Ser Ser Asp Leu Ala Lys 

210 215 220 225 

tea tta aat tgt cat tgt tec gag ttt agt tgt tta gga cca aat gtt 
Ser Leu Asn Cys His Cys Ser Glu Phe Ser Cys Leu Gly Pro Asn Val 

230 235 240 



ctt gtt aaa aat atg tac tat ccg aat atg gat ttt aaa gat aat gag 
Leu Val Lys Asn Met Tyr Tyr Pro Asn Met Asp Phe Lys Asp Asn Glu 



829 
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245 



250 



255 



cgt cat atg cac aaa 



cca caa att ata caa ttt taaaaactct 



875 



Arg His Met His Lys Gin Pro Gin lie lie Gin Phe 
260 265 

taattatgcg gag 



<210> 564 
<211> 269 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 564 

Met Asn Ser Asn Leu Thr Leu Pro Gin Asp Arg Tyr Leu Asp lie Ala 
1 5 10 15 

Glu Tyr He Asp Val Met His He Ser His Asn Trp Gly Thr Thr Asp 
20 25 30 

Glu Phe Ala Asn Val Gly Phe Gly Ala Met Lys Lys Gin Pro Pro Leu 
35 40 45 

Lys Ala Lys Leu Lys Leu Tyr Glu Gin Met He Ser Asn Ala Arg Thr 
50 55 60 

Leu Ser Glu Gin Gly Met Phe Val Ser Ala Glu Thr Met Leu Asn Gin 
65 70 75 80 

Ser Thr Leu Pro His Leu Arg Lys He His Gin Glu Val Val His Asp 
85 90 95 

Met Lys Cys Ser Arg His Glu lie His Pro Met Tyr Pro Ala Asp Phe 
100 105 110 

Ala Ser Gin Leu Asn Val Leu Thr Leu Ala Glu Met Lys Lys Thr He 
115 120 125 

His Asp lie Leu Asp Phe Arg Asp Glu Asp He Trp Met Leu Phe Gly 
130 135 140 

Thr Leu Pro Val Phe Pro Cys Leu Lys Asp Asp Glu Asp Gin Lys Leu 
145 150 155 160 

Leu Ser Arg Leu Arg Asn Ala Asn Asn Val Thr Thr Arg Asn Asp Pro 
165 170 175 

Asp Gly Arg Ser Arg Leu Asn Val Asn Val Phe Thr Gly Asn Val He 
180 185 190 

Val Thr Asp Phe Gly Asp Glu Thr Gly Thr He Ser Asn He Gin Lys 
195 200 205 

Asp Lys Leu Thr Asp Val Phe Asp Lys Trp Leu Ser Ser Asp Leu Ala 
210 215 220 

Lys Ser Leu Asn Cys His Cys Ser Glu Phe Ser Cys Leu Gly Pro Asn 
225 230 235 240 



Val Leu Val Lys Asn Met Tyr Tyr Pro Asn Met Asp Phe Lys Asp Asn 
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Glu Arg His Met His Lys Gin Pro Gin He He Gin Phe 
260 265 



<210> 565 
<211> 1047 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1024 ) 
<223> RXA02323 

<400> 565 

ggaatcattt tcaatagagt cgacgcaagt gtacacttct taatggaaat tgttttcaat 

aaagtcaagt tttttgacct tcgcttttta ggagcacccc atg tea tct cat gat 

Met Ser Ser His Asp 



etc gtt gac gta gtt gtc gtc ggc gec ggc get gca ggt etc gee gec 163 

Leu Val Asp Val Val Val Val Gly Ala Gly Ala Ala Gly Leu Ala Ala 

10 15 20 

get gtc gcg etc ggc cgc tea ctg cgc agt gtc ate gtc ate gac get 211 

Ala Val Ala Leu Gly Arg Ser Leu Arg Ser Val He Val He Asp Ala 

25 30 35 

ggt caa ccc cgt aac age tat gcg cac get get cac aat gtc etc ggc 259 

Gly Gin Pro Arg Asn Ser Tyr Ala His Ala Ala His Asn Val Leu Gly 

40 45 50 

cag gaa ggc att gcg ccc gee gag ctg ctg gaa aaa ggc cgc gec gaa 307 

Gin Glu Gly He Ala Pro Ala Glu Leu Leu Glu Lys Gly Arg Ala Glu 



gcg cgt tec tat ggc gtc acc att gcg ccc ggg cgc gta gca aaa gtt 355 

Ala Arg Ser Tyr Gly Val Thr He Ala Pro Gly Arg Val Ala Lys Val 

70 75 80 85 

gag cgc acc ggt tec acc ttc gee ata acg ctt gac gac gec tec etc 403 

Glu Arg Thr Gly Ser Thr Phe Ala He Thr Leu Asp Asp Ala Ser Leu 

90 95 100 

ctt cac tct egg cgc ate att ttg gee cac ggc gee gtt gac gat ctg 451 

Leu His Ser Arg Arg He He Leu Ala His Gly Ala Val Asp Asp Leu 

105 110 115 

cca gag gta gaa gga ctg tea gat ttt tgg gga acc aaa gtg ttg cac 499 

Pro Glu Val Glu Gly Leu Ser Asp Phe Trp Gly Thr Lys Val Leu His 

120 125 130 

tgc get tac tgc cac ggc ttt gag gee cgc gat tct gaa ate gtc gtg 547 

Cys Ala Tyr Cys His Gly Phe Glu Ala Arg Asp Ser Glu He Val Val 

135 140 145 

gtg ggt acc teg ccc atg get gcg cac caa gcg ttg atg ttc teg cag 595 

Val Gly Thr Ser Pro Met Ala Ala His Gin Ala Leu Met Phe Ser Gin 
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ttg tec aaa act gtc age ttg gtg ggc acg ate gac att gat gaa caa 643 

Leu Ser Lys Thr Val Ser Leu Val Gly Thr He Asp He Asp Glu Gin 

170 175 180 

acc age gag age eta gat agt get gga gta aaa gtg ttg ggc ace aat 691 

Thr Ser Glu Ser Leu Asp Ser Ala Gly Val Lys Val Leu Gly Thr Asn 

185 190 195 

gcg gtg cgc gta tec gec gaa ggt gat ggc ctg tct gtg gaa ctg tec 739 

Ala Val Arg Val Ser Ala Glu Gly Asp Gly Leu Ser Val Glu Leu Ser 
200 205 210 

gaa ggc gat cat tta age tgc gac aac ate gtg gtg gca tct cgt cca 787 

Glu Gly Asp His Leu Ser Cys Asp Asn He Val Val Ala Ser Arg Pro 

215 220 225 

ctg gtg gat ggc acg ctg tac acc caa ctt ggt ggt cag atg gaa gaa 835 

Leu Val Asp Gly Thr Leu Tyr Thr Gin Leu Gly Gly Gin Met Glu Glu 

230 235 240 245 

aac ccg atg ggc agg ttc att cca ggt acc caa acc ggg cgc act cct 883 

Asn Pro Met Gly Arg Phe He Pro Gly Thr Gin Thr Gly Arg Thr Pro 

250 255 260 

att gaa ggt gtg tgg get gec gga aac gcg caa get ccc atg gcg atg 931 

He Glu Gly Val Trp Ala Ala Gly Asn Ala Gin Ala Pro Met Ala Met 

265 270 275 

gtc tat ggt tec get get caa ggc gtg atg get gga gca gag ate aac 979 

Val Tyr Gly Ser Ala Ala Gin Gly Val Met Ala Gly Ala Glu He Asn 
280 285 290 

ttt gat ctg ate ctg gaa gat att tec gtg gca age gcg cag age 1024 

Phe Asp Leu He Leu Glu Asp He Ser Val Ala Ser Ala Gin Ser 

295 300 305 

taaactgcgt gaggttgtgg cct 1047 



<210> 566 
<211> 308 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 566 

Met Ser Ser His Asp Leu Val Asp Val Val Val Val Gly Ala Gly Ala 
15 10 15 

Ala Gly Leu Ala Ala Ala Val Ala Leu Gly Arg Ser Leu Arg Ser Val 
20 25 30 

He Val He Asp Ala Gly Gin Pro Arg Asn Ser Tyr Ala His Ala Ala 
35 40 45 

His Asn Val Leu Gly Gin Glu Gly He Ala Pro Ala Glu Leu Leu Glu 
50 55 60 



Lys Gly Arg Ala Giu Ala Arg Ser Tyr Gly Val Thr lie Ala Pro Gly 
65 70 75 80 
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Arg Val Ala Lys Val Glu Arg Thr Gly Ser Thr Phe Ala He Thr Leu 



Asp Asp Ala Ser Leu Leu His Ser Arg Arg He He Leu Ala His Gly 
100 105 110 

Ala Val Asp Asp Leu Pro Glu Val Glu Gly Leu Ser Asp Phe Trp Gly 
115 120 125 

Thr Lys Val Leu His Cys Ala Tyr Cys His Gly Phe Glu Ala Arg Asp 
130 135 140 

Ser Glu He Val Val Val Gly Thr Ser Pro Met Ala Ala His Gin Ala 
145 150 155 160 

Leu Met Phe Ser Gin Leu Ser Lys Thr Val Ser Leu Val Gly Thr He 
165 170 175 

Asp He Asp Glu Gin Thr Ser Glu Ser Leu Asp Ser Ala Gly Val Lys 
180 185 190 

Val Leu Gly Thr Asn Ala Val Arg Val Ser Ala Glu Gly Asp Gly Leu 
195 200 205 

Ser Val Glu Leu Ser Glu Gly Asp His Leu Ser Cys Asp Asn He Val 
210 215 220 

Val Ala Ser Arg Pro Leu Val Asp Gly Thr Leu Tyr Thr Gin Leu Gly 
225 230 235 240 

Gly Gin Met Glu Glu Asn Pro Met Gly Arg Phe He Pro Gly Thr Gin 
245 250 255 

Thr Gly Arg Thr Pro He Glu Gly Val Trp Ala Ala Gly Asn Ala Gin 
260 265 270 

Ala Pro Met Ala Met Val Tyr Gly Ser Ala Ala Gin Gly Val Met Ala 
275 280 285 

Gly Ala Glu He Asn Phe Asp Leu He Leu Glu Asp He Ser Val Ala 
290 295 300 

Ser Ala Gin Ser 
305 



<210> 567 
<211> 354 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (331) 

<223> RXA01072 

<400> 567 

gtgtcgcctt gagcgatgca aagactttaa aaacagatct aaaaaagtaa gatgaggcat 60 
tagcgtcaac cgctaaagcc gataagggaa ggtccaaaaa atg gca ate acc gtt 115 
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Met Ala He Thr Val 



tac acc aag cca get tgc gtc cag tgc aat gec acc aag aag gec etc 
Tyr Thr Lys Pro Ala Cys Val Gin Cys Asn Ala Thr Lys Lys Ala Leu 



cgc get ggt ctt gag tat gac etc gtt gat ate age ctt gat gaa 211 
Arg Ala Gly Leu Glu Tyr Asp Leu Val Asp He Ser Leu Asp Glu 



gag gca cgt gag tac gtc etc gca ctt ggc tac ctg cag gca cca gtt 259 

Glu Ala Arg Glu Tyr Val Leu Ala Leu Gly Tyr Leu Gin Ala Pro Val 

40 45 50 

gtc gtt gca gat ggc tec cac tgg tec ggt ttc cgc cca gag cgc ate 307 

Val Val Ala Asp Gly Ser His Trp Ser Gly Phe Arg Pro Glu Arg lie 



cgt gaa atg gca acc gca get gee taaactgeae ttcgtggcac gac 
Arg Glu Met Ala Thr Ala Ala Ala 



<210> 568 
<211> 77 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 568 

Met Ala He Thr Val Tyr Thr Lys Pro Ala Cys Val Gin Cys Asn Ala 
15 10 15 

Thr Lys Lys Ala Leu Asp Arg Ala Gly Leu Glu Tyr Asp Leu Val Asp 
20 25 30 

He Ser Leu Asp Glu Glu Ala Arg Glu Tyr Val Leu Ala Leu Gly Tyr 
35 40 45 

Leu Gin Ala Pro Val Val Val Ala Asp Gly Ser His Trp Ser Gly Phe 



Arg Pro Glu Arg He Arg Glu Met Ala Thr Ala Ala Ala 
65 70 75 



<210> 569 
<211> 684 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (661) 
<223> RXA02436 

<400> 569 

atccactact aacttgaggt tgccaatcgt gctcatattc aactctcctt aaattggtcg 

cgttcttcta agaccccaca ttagtaaaag catgggacat gtg gtt ggc att teg 

Val Val Gly He Ser 



BGI-127CP 



-719- 



ctc gat gta gtt atg atg ggc gtt atg act tct aag acc gca act gcg 
Leu Asp Val Val Met Met Gly Val Met Thr Ser Lys Thr Ala Thr Ala 



att ctg cat aca aat cgc gga gac ate acc ate gac ctg ttc ggc aac 
lie Leu His Thr Asn Arg Gly Asp lie Thr lie Asp Leu Phe Gly Asn 



cac get cca gag acc gtc get aac ttc gtt ggc ctg gca cag ggc acc 
His Ala Pro Glu Thr Val Ala Asn Phe Val Gly Leu Ala Gin Gly Thr 



aag gac tac cag tec gca aac get cag ggc gac age gaa ggt ccg ttc 307 
Lys Asp Tyr Gin Ser Ala Asn Ala Gin Gly Asp Ser Glu Gly Pro Phe 



tac aac gga tct gtc ttc cac cgc gtc ate gac ggt ttc atg ate cag 
Tyr Asn Gly Ser Val Phe His Arg Val He Asp Gly Phe Met He Gin 



ggt gaa gac cca acc ggc acc ggc cgt ggc ggc cct ggc tac acc ttc 

Gly Glu Asp Pro Thr Gly Thr Gly Arg Gly Gly Pro Gly Tyr Thr Phe 

90 95 100 

get gat gaa ttc cac cca gag ctg cgc ttc gac cgc gca tac ctg ctg 

Ala Asp Glu Phe His Pro Glu Leu Arg Phe Asp Arg Ala Tyr Leu Leu 

105 110 115 

gca atg gca aat gcg ggc cca ggc acc aac ggt tec cag ttc ttc ate 

Ala Met Ala Asn Ala Gly Pro Gly Thr Asn Gly Ser Gin Phe Phe He 

120 125 130 

act gtg acc cca acc cct cac ctg aac aac get cac acc ate ttc ggt 

Thr Val Thr Pro Thr Pro His Leu Asn Asn Ala His Thr He Phe Gly 

135 140 145 

gag gtc act gac get gag tct cag aag gtt gtg gat gca att gca acc 

Glu Val Thr Asp Ala Glu Ser Gin Lys Val Val Asp Ala He Ala Thr 

150 155 160 165 

acc gca acc gat cgt tac gac cgc cca get gac gca gtt gtc ate gag 

Thr Ala Thr Asp Arg Tyr Asp Arg Pro Ala Asp Ala Val Val He Glu 

170 175 180 

tct gta gag ate acc gcg taacagccac ctctacgtac act 

Ser Val Glu He Thr Ala 
185 



<210> 570 
<211> 187 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 570 

Val Val Gly He Ser Leu Asp Val Val Met Met Gly Val Met Thr Ser 



Lys Thr Ala Thr Ala He Leu His Thr Asn Arg Gly Asp He Thr He 
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Asp Leu Phe Gly Asn His Ala Pro Glu Thr Val Ala Asn Phe Val Gly 
35 40 45 

Leu Ala Gin Gly Thr Lys Asp Tyr Gin Ser Ala Asn Ala Gin Gly Asp 
50 55 60 

Ser Glu Gly Pro Phe Tyr Asn Gly Ser Val Phe His Arg Val He Asp 



Gly Phe Met lie Gin Gly Glu Asp Pro Thr Gly Thr Gly Arg Gly Gly 
85 90 95 

Pro Gly Tyr Thr Phe Ala Asp Glu Phe His Pro Glu Leu Arg Phe Asp 
100 105 110 

Arg Ala Tyr Leu Leu Ala Met Ala Asn Ala Gly Pro Gly Thr Asn Gly 
115 120 125 

Ser Gin Phe Phe He Thr Val Thr Pro Thr Pro His Leu Asn Asn Ala 
130 135 140 

His Thr He Phe Gly Glu Val Thr Asp Ala Glu Ser Gin Lys Val Val 
145 150 155 160 

Asp Ala He Ala Thr Thr Ala Thr Asp Arg Tyr Asp Arg Pro Ala Asp 
165 170 175 

Ala Val Val He Glu Ser Val Glu He Thr Ala 
180 185 



<210> 571 
<211> 900 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (877) 

<223> RXN01837 

<400> 571 

cccccatcat tccctcaagg tgtgaagata cggttaggat agaaaagaat ttttttgacg 60 

ttggacattc tcaaaatcaa gtagcaaggg atcaaactct gtg agt act aat aag 115 

Val Ser Thr Asn Lys 



gaa cga cgc caa cag gcg ctt tec cag ctg gag aaa gaa ate aaa age 

Glu Arg Arg Gin Gin Ala Leu Ser Gin Leu Glu Lys Glu He Lys Ser 
10 15 20 

egg gac cgc aaa gaa aag acc aag cca eta acc gtg gtc ttt get tec 

Arg Asp Arg Lys Glu Lys Thr Lys Pro Leu Thr Val Val Phe Ala Ser 



ctg get gtc ate ctg gtt gtc gtt ggc ggt ate tgg tac gca get acc 259 
Leu Ala Val He Leu Val Val Val Gly Gly He Trp Tyr Ala Ala Thr 
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cgc age acc gaa gac gaa gtc ate ace get gat gaa aca tec acc acc 307 
Arg Ser Thr Glu Asp Glu Val He Thr Ala Asp Glu Thr Ser Thr Thr 



gca gag acc cct gac tac cag cca ctg gcg ctg acc cgc acc acc gcg 355 
Ala Glu Thr Pro Asp Tyr Gin Pro Leu Ala Leu Thr Arg Thr Thr Ala 



etc ggc gac tec gtg acc tgt gag tac cca gat get ggc gag get tec 403 

Leu Gly Asp Ser Val Thr Cys Glu Tyr Pro Asp Ala Gly Glu Ala Ser 
90 95 100 

aag gat gtc tec aag cct get act gaa aac gtg cca gca acc ggc acc 451 

Lys Asp Val Ser Lys Pro Ala Thr Glu Asn Val Pro Ala Thr Gly Thr 
105 110 115 

gtg acc gtc aac ctg acc acc gee cag ggc aac ate ggc atg gaa ctt 499 

Val Thr Val Asn Leu Thr Thr Ala Gin Gly Asn He Gly Met Glu Leu 
120 125 130 

gat cgc tec gta tec cct tgt acc gtc aac get gtt gag cac atg get 547 

Asp Arg Ser Val Ser Pro Cys Thr Val Asn Ala Val Glu His Met Ala 
135 140 145 

tec gag ggc tac tac aac gat act gtc tgc cac cgc ate acc acc tct 595 

Ser Glu Gly Tyr Tyr Asn Asp Thr Val Cys His Arg He Thr Thr Ser 

150 155 160 165 

ggc att tac gtt etc cag tgc ggc gat cca age age acc ggc gca ggc 643 

Gly He Tyr Val Leu Gin Cys Gly Asp Pro Ser Ser Thr Gly Ala Gly 
170 175 180 

ggc cca ggg ttc age ttc gec aac gaa tac cca acc gac gaa gca act 691 

Gly Pro Gly Phe Ser Phe Ala Asn Glu Tyr Pro Thr Asp Glu Ala Thr 
185 190 195 

gac eta acc acc cca gtc ate tac gag cgc ggc acc ate gee atg gee 739 

Asp Leu Thr Thr Pro Val He Tyr Glu Arg Gly Thr He Ala Met Ala 
200 205 210 

aac get ggc get gac acc aac ggg etc cca gtt ctt cct caa eta cga 787 

Asn Ala Gly Ala Asp Thr Asn Gly Leu Pro Val Leu Pro Gin Leu Arg 
215 220 225 

gga ttc ccc act ggc acc gaa eta cac eta ctt egg cca gat cac cga 835 

Gly Phe Pro Thr Gly Thr Glu Leu His Leu Leu Arg Pro Asp His Arg 

230 235 240 245 

aga agg cct tgc aac cct cga cgc cat cgc aga agt tgg cac 877 

Arg Arg Pro Cys Asn Pro Arg Arg His Arg Arg Ser Trp His 
250 255 

tgaaggtgga accggcgacg gag 900 

<210> 572 
<211> 259 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 572 

Val Ser Thr Asn Lys Glu Arg Arg Gin Gin Ala Leu Ser Gin Leu Glu 
15 10 15 

Lys Glu lie Lys Ser Arg Asp Arg Lys Glu Lys Thr Lys Pro Leu Thr 



Val Val Phe Ala Ser Leu Ala Val He Leu Val Val Val Gly Gly He 
35 40 45 

Trp Tyr Ala Ala Thr Arg Ser Thr Glu Asp Glu Val He Thr Ala Asp 
50 55 60 

Glu Thr Ser Thr Thr Ala Glu Thr Pro Asp Tyr Gin Pro Leu Ala Leu 



Thr Arg Thr Thr Ala Leu Gly Asp Ser Val Thr Cys Glu Tyr Pro Asp 
85 90 95 

Ala Gly Glu Ala Ser Lys Asp Val Ser Lys Pro Ala Thr Glu Asn Val 
100 105 110 

Pro Ala Thr Gly Thr Val Thr Val Asn Leu Thr Thr Ala Gin Gly Asn 
115 120 125 

He Gly Met Glu Leu Asp Arg Ser Val Ser Pro Cys Thr Val Asn Ala 
130 135 140 

Val Glu His Met Ala Ser Glu Gly Tyr Tyr Asn Asp Thr Val Cys His 
145 150 155 160 

Arg He Thr Thr Ser Gly He Tyr Val Leu Gin Cys Gly Asp Pro Ser 
165 170 175 

Ser Thr Gly Ala Gly Gly Pro Gly Phe Ser Phe Ala Asn Glu Tyr Pro 
180 185 190 

Thr Asp Glu Ala Thr Asp Leu Thr Thr Pro Val He Tyr Glu Arg Gly 
195 200 205 

Thr He Ala Met Ala Asn Ala Gly Ala Asp Thr Asn Gly Leu Pro Val 
210 215 220 

Leu Pro Gin Leu Arg Gly Phe Pro Thr Gly Thr Glu Leu His Leu Leu 
225 230 235 240 

Arg Pro Asp His Arg Arg Arg Pro Cys Asn Pro Arg Arg His Arg Arg 
245 250 255 



<210> 573 
<211> 416 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (393) 
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<223> FRXA01837 
<400> 573 

teg gag ggc tac tac aac gat act gtc tgc cac cgc ate acc acc tct 48 
Ser Glu Gly Tyr Tyr Asn Asp Thr Val Cys His Arg lie Thr Thr Ser 
15 10 15 

ggc att tac gtt etc cag tgc ggc gat cca age age acc ggc gca ggc 96 
Gly lie Tyr Val Leu Gin Cys Gly Asp Pro Ser Ser Thr Gly Ala Gly 
20 25 30 

ggc cca ggg ttc age ttc gee aac gaa tac cca acc gac gaa gca act 144 
Gly Pro Gly Phe Ser Phe Ala Asn Glu Tyr Pro Thr Asp Glu Ala Thr 
35 40 45 

gac eta acc acc cca gtc ate tac gag cgc ggc acc ate gee atg gee 192 
Asp Leu Thr Thr Pro Val lie Tyr Glu Arg Gly Thr lie Ala Met Ala 
50 55 60 

aac get ggc get gac acc aac ggc tec cag ttc ttc etc aac tac gag 240 
Asn Ala Gly Ala Asp Thr Asn Gly Ser Gin Phe Phe Leu Asn Tyr Glu 
65 - 70 75 80 

gat tec cca ctg gca ccg aac tac acc tac ttc ggc cag ate acc gaa 288 
Asp Ser Pro Leu Ala Pro Asn Tyr Thr Tyr Phe Gly Gin lie Thr Glu 
85 90 95 

gaa ggc ctt gca acc etc gac gec ate gca gaa gtt ggc act gaa ggt 336 
Glu Gly Leu Ala Thr Leu Asp Ala He Ala Glu Val Gly Thr Glu Gly 
100 105 110 

gga acc ggc gac gga gca cca gcg caa gag gtt cgc att gaa tec gca 384 
Gly Thr Gly Asp Gly Ala Pro Ala Gin Glu Val Arg He Glu Ser Ala 
115 120 125 

get gtt gcg taagttctaa gcccctcttc ttt 416 
Ala Val Ala 
130 



<210> 574 
<211> 131 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 574 

Ser Glu Gly Tyr Tyr Asn Asp Thr Val Cys His Arg He Thr Thr Ser 



Gly He Tyr Val Leu Gin Cys Gly Asp Pro Ser Ser Thr Gly Ala Gly 



Gly Pro Gly Phe Ser Phe Ala Asn Glu Tyr Pro Thr Asp Glu Ala Thr 
35 40 45 

Asp Leu Thr Thr Pro Val He Tyr Glu Arg Gly Thr lie Ala Met Ala 
50 55 60 

Asn Ala Gly Ala Asp Thr Asn Gly Ser Gin Phe Phe Leu Asn Tyr Glu 
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Asp Ser Pro Leu Ala Pro Asn Tyr Thr Tyr Phe Gly Gin He Thr Glu 

85 90 95 

Glu Gly Leu Ala Thr Leu Asp Ala He Ala Glu Val Gly Thr Glu Gly 

100 105 110 

Gly Thr Gly Asp Gly Ala Pro Ala Gin Glu Val Arg He Glu Ser Ala 

115 120 125 



Ala Val Ala 
130 



<210> 575 
<211> 2127 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (2104) 
<223> RXS01277 



<400> 575 

tactactcgg ttcacgttta cgtcggctga tccaattgga ggcgccctcg gaagccgcct 60 



taaaaaacct gccggtcaaa agatcactaa cctgaacttc atg act gat tac acg 

Met Thr Asp Tyr Thr 
1 5 



ttc etc gaa gac att gac acc ccg gaa gcg etc gcg tgg gcg gaa aaa 
Phe Leu Glu Asp He Asp Thr Pro Glu Ala Leu Ala Trp Ala Glu Lys 



tgg teg ggg gaa age gtc gaa aag eta aaa age cca gec aag gac gec 
Trp Ser Gly Glu Ser Val Glu Lys Leu Lys Ser Pro Ala Lys Asp Ala 



ctg gaa gec agg ctg ctg get gcg ttg gac acc gat gat cgc att gec 
Leu Glu Ala Arg Leu Leu Ala Ala Leu Asp Thr Asp Asp Arg He Ala 



tac gtg age egg cgc ggt gag aag ctg tac aac ttt tgg egg gac gcg 307 
Tyr Val Ser Arg Arg Gly Glu Lys Leu Tyr Asn Phe Trp Arg Asp Ala 
55 60 65 



cag cat ccg cgt gga gtg tgg cgc acg acc acg ttg gag teg tat gaa 
Gin His Pro Arg Gly Val Trp Arg Thr Thr Thr Leu Glu Ser Tyr Glu 



agt gac cag ccg gag tgg gac gtg etc att gat gtg gat gcg ttg gcg 
Ser Asp Gin Pro Glu Trp Asp Val Leu He Asp Val Asp Ala Leu Ala 
90 95 100 



gag gat gag ggc gaa aac tgg gta tgg aag ggc gcg gtt gtg cgc teg 451 
Glu Asp Glu Gly Glu Asn Trp Val Trp Lys Gly Ala Val Val Arg Ser 
105 110 115 



ccg gag ttt gat egg gcg ttg gtg aag ttc teg egg ggc ggg get gat 
Pro Glu Phe Asp Arg Ala Leu Val Lys Phe Ser Arg Gly Gly Ala Asp 
120 125 130 



499 
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gcg acg gtg att agg gag ttt gat ctg gcc acg get get ttc gtg gat 

Ala Thr Val He Arg Glu Phe Asp Leu Ala Thr Ala Ala Phe Val Asp 

135 140 145 

gat teg ccg ttt gaa ttg aag gag gcg aag tec gat gtc acg tgg gtt 

Asp Ser Pro Phe Glu Leu Lys Glu Ala Lys Ser Asp Val Thr Trp Val 

150 155 160 165 

gat ctg gat acg ttg ctg gtg ggc acg gat ace ggc gag ggg tea ctg 

Asp Leu Asp Thr Leu Leu Val Gly Thr Asp Thr Gly Glu Gly Ser Leu 

170 175 180 

acg gat tct ggg tac ccg gcg egg gtg etc acg tgg aag cgt ggg act 

Thr Asp Ser Gly Tyr Pro Ala Arg Val Leu Thr Trp Lys Arg Gly Thr 
185 190 195 

ccg ctt gag cag gcg gag ttg ttc ttt gag ggg teg cgt cag gat gtg 

Pro Leu Glu Gin Ala Glu Leu Phe Phe Glu Gly Ser Arg Gin Asp Val 
200 205 210 

gcg act cat gcg tgg egg gat tea aca cct ggt ttt gag egg acg ttt 

Ala Thr His Ala Trp Arg Asp Ser Thr Pro Gly Phe Glu Arg Thr Phe 

215 220 225 

gtg tea agg teg ttg gat ttc tat aat teg gag acg teg ctg gaa ace 

Val Ser Arg Ser Leu Asp Phe Tyr Asn Ser Glu Thr Ser Leu Glu Thr 

230 235 240 245 

gag ggt ggc ctg gtc aag ctt gat gtg ccg acc gat tgc gat gtc att 

Glu Gly Gly Leu Val Lys Leu Asp Val Pro Thr Asp Cys Asp Val He 

250 255 260 

gtg aag aag cag tgg att ttt gtg agt cct egg acg gat ttc get ggg 

Val Lys Lys Gin Trp He Phe Val Ser Pro Arg Thr Asp Phe Ala Gly 
265 270 275 

att cca gca ggt ggc ttg gga gtg ctg ctg tta aag gag ttc ctt gag 

He Pro Ala Gly Gly Leu Gly Val Leu Leu Leu Lys Glu Phe Leu Glu 
280 285 290 

ggc ggg cgc gat ttt cag cct gtg ttt acg cct act gag teg acg teg 

Gly Gly Arg Asp Phe Gin Pro Val Phe Thr Pro Thr Glu Ser Thr Ser 

295 300 305 

ctg cag gga ttg gcc acg aca aag aat ttc ctg gtt tta acg etc ctt 

Leu Gin Gly Leu Ala Thr Thr Lys Asn Phe Leu Val Leu Thr Leu Leu 

310 315 320 325 

aat aat gtc tec aca gaa ate gtc aca gtg ccg etc aat gat ccg aca 

Asn Asn Val Ser Thr Glu He Val Thr Val Pro Leu Asn Asp Pro Thr 

330 335 340 

acg gag cat gaa cac att gac etc cca gag cat gtc acc gcg cat gtg 

Thr Glu His Glu His He Asp Leu Pro Glu His Val Thr Ala His Val 
345 350 355 



gtt get acc tec ccg ttg gat ggc gat gaa att tgg gtg cag gca gcg 
Val Ala Thr Ser Pro Leu Asp Gly Asp Glu lie Trp Val Gin Ala Ala 
360 365 370 
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agt ttc acc gaa gcg cca acg ttg ctg cgt gcg gag ctg cct ggt gcg 

Ser Phe Thr Glu Ala Pro Thr Leu Leu Arg Ala Glu Leu Pro Gly Ala 

375 380 385 

ctt gag get gtg aag aag gcg ccg ttg cag ttt gaa aat get ggt cag 

Leu Glu Ala Val Lys Lys Ala Pro Leu Gin Phe Glu Asn Ala Gly Gin 

390 395 400 405 

gag act cgt cag cat tgg gca acc teg gcg gat gga acg aag att ccg 

Glu Thr Arg Gin His Trp Ala Thr Ser Ala Asp Gly Thr Lys lie Pro 

410 415 420 

tac ttt att aca gga gec ttc gag gag gaa cca caa aac acc ctg gtc 

Tyr Phe lie Thr Gly Ala Phe Glu Glu Glu Pro Gin Asn Thr Leu Val 

425 430 435 

cac gec tac ggc ggc ttc gag gtt tec ctt acc cca age cac tec ccg 

His Ala Tyr Gly Gly Phe Glu Val Ser Leu Thr Pro Ser His Ser Pro 

440 445 450 

acc cgc ggc ate gca tgg ttg gaa aag ggc tac tac ttt gtg gaa gec 

Thr Arg Gly lie Ala Trp Leu Glu Lys Gly Tyr Tyr Phe Val Glu Ala 

455 460 465 

aac ctg cgt ggt ggc ggt gaa ttc ggt ccg gaa tgg cat teg cag gca 

Asn Leu Arg Gly Gly Gly Glu Phe Gly Pro Glu Trp His Ser Gin Ala 

470 475 480 485 



acc aac 
Thr Lys 



ctg aac cgc atg aag gtg tgg gag gat cac cgc gcg gtg etc 
Leu Asn Arg Met Lys Val Trp Glu Asp His Arg Ala Val Leu 
490 495 500 



gec gac ctt gtg gag cgc ggc tac gca acg ccg gag cag att gcg att 

Ala Asp Leu Val Glu Arg Gly Tyr Ala Thr Pro Glu Gin lie Ala lie 
505 510 515 

cgt ggc gga tec aac ggt ggt ttg ctg aca agt ggc gcg tta act cag 

Arg Gly Gly Ser Asn Gly Gly Leu Leu Thr Ser Gly Ala Leu Thr Gin 
520 525 530 

tac cca gaa gca ttc ggt gcg gca gtt gtg cag gtg ccg ttg get gat 

Tyr Pro Glu Ala Phe Gly Ala Ala Val Val Gin Val Pro Leu Ala Asp 

535 540 545 

atg ttg cgc tat cac acc tgg tea gcg ggt get teg tgg atg gcg gag 

Met Leu Arg Tyr His Thr Trp Ser Ala Gly Ala Ser Trp Met Ala Glu 
550 555 560 565 

tac ggc aac cct gac gat ccg gag gaa egg gcg gtg att gag cag tac 

Tyr Gly Asn Pro Asp Asp Pro Glu Glu Arg Ala Val He Glu Gin Tyr 
570 575 580 

teg ccg gtg cag gcg gtg gtg ggc gtc gag aag cga att tat cca ccc 

Ser Pro Val Gin Ala Val Val Gly Val Glu Lys Arg He Tyr Pro Pro 
585 590 595 

gca ttg gtg acg acc tea acc egg gac gac cgc gtc cac ccc gcg cac 

Ala Leu Val Thr Thr Ser Thr Arg Asp Asp Arg Val His Pro Ala His 
600 605 610 



gcg cgc ctt ttt get 



get ttg ctt gat gcg ggc cag gee gtg 
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Ala Arg Leu Phe Ala Gin Ala Leu Leu Asp Ala Gly Gin Ala Val Asp 
615 620 625 

tac tac gaa aac acc gag ggc ggc cat gcc ggc gcg gcg gat aac aag 
Tyr Tyr Glu Asn Thr Glu Gly Gly His Ala Gly Ala Ala Asp Asn Lys 
630 635 640 645 

cag acc gcg ttt gtg gaa teg ctg ate tac acc tgg ate gag aag act 
Gin Thr Ala Phe Val Glu Ser Leu lie Tyr Thr Trp lie Glu Lys Thr 
650 655 660 

ttg gat cag cag ggt age att taatacctat gattatgega agg 
Leu Asp Gin Gin Gly Ser lie 
665 



2035 



2083 



<210> 576 
<211> 668 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 576 

Met Thr Asp Tyr Thr Phe Leu Glu Asp He Asp Thr Pro Glu Ala Leu 
15 10 15 

Ala Trp Ala Glu Lys Trp Ser Gly Glu Ser Val Glu Lys Leu Lys Ser 
20 25 30 

Pro Ala Lys Asp Ala Leu Glu Ala Arg Leu Leu Ala Ala Leu Asp Thr 
35 " 40 45 

Asp Asp Arg He Ala Tyr Val Ser Arg Arg Gly Glu Lys Leu Tyr Asn 
50 55 60 

Phe Trp Arg Asp Ala Gin His Pro Arg Gly Val Trp Arg Thr Thr Thr 
65 70 75 80 

Leu Glu Ser Tyr Glu Ser Asp Gin Pro Glu Trp Asp Val Leu He Asp 
85 90 95 

Val Asp Ala Leu Ala Glu Asp Glu Gly Glu Asn Trp Val Trp Lys Gly 
100 105 110 

Ala Val Val Arg Ser Pro Glu Phe Asp Arg Ala Leu Val Lys Phe Ser 
115 120 125 

Arg Gly Gly Ala Asp Ala Thr Val He Arg Glu Phe Asp Leu Ala Thr 
130 135 140 

Ala Ala Phe Val Asp Asp Ser Pro Phe Glu Leu Lys Glu Ala Lys Ser 
145 150 155 160 

Asp Val Thr Trp Val Asp Leu Asp Thr Leu Leu Val Gly Thr Asp Thr 
165 170 175 

Gly Glu Gly Ser Leu Thr Asp Ser Gly Tyr Pro Ala Arg Val Leu Thr 
180 185 190 



Trp Lys Arg Gly Thr Pro Leu Glu Gin Ala Glu Leu Phe Phe Glu Gly 
195 200 205 
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Ser Arg Gin Asp Val Ala Thr His Ala Trp Arg Asp Ser Thr Pro Gly 
210 215 220 

Phe Glu Arg Thr Phe Val Ser Arg Ser Leu Asp Phe Tyr Asn Ser Glu 
225 230 235 240 

Thr Ser Leu Glu Thr Glu Gly Gly Leu Val Lys Leu Asp Val Pro Thr 
245 250 255 

Asp Cys Asp Val lie Val Lys Lys Gin Trp lie Phe Val Ser Pro Arg 
260 265 270 

Thr Asp Phe Ala Gly lie Pro Ala Gly Gly Leu Gly Val Leu Leu Leu 
275 280 285 

Lys Glu Phe Leu Glu Gly Gly Arg Asp Phe Gin Pro Val Phe Thr Pro 
290 295 300 

Thr Glu Ser Thr Ser Leu Gin Gly Leu Ala Thr Thr Lys Asn Phe Leu 
305 310 315 320 

Val Leu Thr Leu Leu Asn Asn Val Ser Thr Glu lie Val Thr Val Pro 
325 330 335 

Leu Asn Asp Pro Thr Thr Glu His Glu His lie Asp Leu Pro Glu His 
340 345 350 

Val Thr Ala His Val Val Ala Thr Ser Pro Leu Asp Gly Asp Glu lie 
355 360 365 

Trp Val Gin Ala Ala Ser Phe Thr Glu Ala Pro Thr Leu Leu Arg Ala 
370 375 380 

Glu Leu Pro Gly Ala Leu Glu Ala Val Lys Lys Ala Pro Leu Gin Phe 
385 390 395 400 

Glu Asn Ala Gly Gin Glu Thr Arg Gin His Trp Ala Thr Ser Ala Asp 
405 410 415 

Gly Thr Lys lie Pro Tyr Phe lie Thr Gly Ala Phe Glu Glu Glu Pro 
420 425 430 

Gin Asn Thr Leu Val His Ala Tyr Gly Gly Phe Glu Val Ser Leu Thr 
435 440 445 

Pro Ser His Ser Pro Thr Arg Gly lie Ala Trp Leu Glu Lys Gly Tyr 
450 455 460 

Tyr Phe Val Glu Ala Asn Leu Arg Gly Gly Gly Glu Phe Gly Pro Glu 
465 470 475 480 

Trp His Ser Gin Ala Thr Lys Leu Asn Arg Met Lys Val Trp Glu Asp 
485 490 495 

His Arg Ala Val Leu Ala Asp Leu Val Glu Arg Gly Tyr Ala Thr Pro 
500 505 510 

Glu Gin lie Ala lie Arg Gly Gly Ser Asn Gly Gly Leu Leu Thr Ser 
515 520 525 



Gly Ala Leu Thr Gin Tyr Pro Glu Ala Phe Gly Ala Ala Val Val Gin 



BGI-127CP 



-729- 



Val Pro Leu Ala Asp Met Leu Arg Tyr His Thr Trp Ser Ala Gly Ala 
545 550 555 560 

Ser Trp Met Ala Glu Tyr Gly Asn Pro Asp Asp Pro Glu Glu Arg Ala 
565 570 575 

Val He Glu Gin Tyr Ser Pro Val Gin Ala Val Val Gly Val Glu Lys 
580 585 590 

Arg He Tyr Pro Pro Ala Leu Val Thr Thr Ser Thr Arg Asp Asp Arg 
595 600 605 

Val His Pro Ala His Ala Arg Leu Phe Ala Gin Ala Leu Leu Asp Ala 
610 615 620 

Gly Gin Ala Val Asp Tyr Tyr Glu Asn Thr Glu Gly Gly His Ala Gly 
625 630 635 640 

Ala Ala Asp Asn Lys Gin Thr Ala Phe Val Glu Ser Leu He Tyr Thr 
645 650 655 

Trp He Glu Lys Thr Leu Asp Gin Gin Gly Ser He 
660 665 



<210> 577 
<211> 215 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (192) 
<223> FRXA02047 

<400> 577 

tgg gac gac cgc gtc cac ccc gcg cac gcg cgc ctt ttt get caa get 

Trp Asp Asp Arg Val His Pro Ala His Ala Arg Leu Phe Ala Gin Ala 
15 10 15 

ttg ctt gat gcg ggc cag gec gtg gat tac tac gaa aac acc gag ggc 
Leu Leu Asp Ala Gly Gin Ala Val Asp Tyr Tyr Glu Asn Thr Glu Gly 



ggc cat gec ggc gcg gcg gat aac aag cag acc gcg ttt gtg gaa teg 
Gly His Ala Gly Ala Ala Asp Asn Lys Gin Thr Ala Phe Val Glu Ser 



ctg ate tac acc tgg ate gaa aag act ttg gat cag cag ggt age att 

Leu He Tyr Thr Trp He Glu Lys Thr Leu Asp Gin Gin Gly Ser He 
50 55 60 

taatacctat gattatgega agg 



<210> 578 
<211> 64 
<212> PRT 

<213> Corynebacterium glutamicum 



192 
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<400> 578 

Trp Asp Asp Arg Val His Pro Ala 

1 5 

Leu Leu Asp Ala Gly Gin Ala Val 
20 



Gly His Ala Gly Ala Ala Asp Asn 
35 40 



Leu lie Tyr Thr Trp lie Glu Lys 
50 55 



His Ala Arg Leu Phe Ala Gin Ala 

10 15 

Asp Tyr Tyr Glu Asn Thr Glu Gly 
25 30 



Lys Gin Thr Ala Phe Val Glu Ser 
45 



Thr Leu Asp Gin Gin Gly Ser lie 
60 



<210> 579 
<211> 477 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (454) 

<223> RXA02174 

<400> 579 

cttcggccga agccacttcg tctgtcataa tgacagggat ggtttcggcc gtttttgcat 60 

gaaaccaaaa aatacgattt tcaaggagca tgtacagcac atg gaa aag cca cag 115 

Met Glu Lys Pro Gin 



att gag eta ccg gtc ggt cca gca ccg gaa gat etc gta ate tct gac 

lie Glu Leu Pro Val Gly Pro Ala Pro Glu Asp Leu Val lie Ser Asp 
10 15 20 

ate ate gtt ggc gaa gga gca gaa gee cgc cca ggt gga gaa gtt gag 

lie lie Val Gly Glu Gly Ala Glu Ala Arg Pro Gly Gly Glu Val Glu 



gtc cac tat gtg ggc gtt gac ttt gaa acc ggc gag gag ttt gac tct 
Val His Tyr Val Gly Val Asp Phe Glu Thr Gly Glu Glu Phe Asp Ser 



tec tgg gat cgt gga cag acc age cag ttc cca etc aac ggc etc att 
Ser Trp Asp Arg Gly Gin Thr Ser Gin Phe Pro Leu Asn Gly Leu lie 



gca ggt tgg caa gag gga att cca ggc atg aag gtc ggc gga cgt cgt 
Ala Gly Trp Gin Glu Gly lie Pro Gly Met Lys Val Gly Gly Arg Arg 



cag ctg acc att ccg cca gag get get tac ggc cct gag ggt tec ggc 
Gin Leu Thr lie Pro Pro Glu Ala Ala Tyr Gly Pro Glu Gly Ser Gly 
90 95 100 



cac cca ctg tct ggc cgt acc ctg gtg ttc ate ate gat ttg ate age 
His Pro Leu Ser Gly Arg Thr Leu Val Phe He He Asp Leu He Ser 



451 
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gca taattttctt tactgcgcta aac 
Ala 



<210> 580 
<211> 118 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 580 

Met Glu Lys Pro Gin lie Glu Leu Pro Val Gly Pro Ala Pro Glu Asp 
15 10 15 

Leu Val lie Ser Asp lie lie Val Gly Glu Gly Ala Glu Ala Arg Pro 
20 25 30 

Gly Gly Glu Val Glu Val His Tyr Val Gly Val Asp Phe Glu Thr Gly 



Glu Glu Phe Asp Ser Ser Trp Asp Arg Gly Gin Thr Ser Gin Phe Pro 
50 55 60 

Leu Asn Gly Leu lie Ala Gly Trp Gin Glu Gly He Pro Gly Met Lys 
65 70 75 80 

Val Gly Gly Arg Arg Gin Leu Thr He Pro Pro Glu Ala Ala Tyr Gly 



Pro Glu Gly Ser Gly His Pro Leu Ser Gly Arg Thr Leu Val Phe He 
100 105 110 



He Asp Leu He Ser Ala 
115 



<210> 581 
<211> 1470 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1447) 
<223> RXA00568 

<400> 581 

gtttcggacg acgcgagaaa tcgcattaat cgtcggaaac cgggcttgtt tttgtaatat 60 

ctgaaacttt ccctttcccg atcatccagg agatttactc gtg aag agt tct gtc 115 

Val Lys Ser Ser Val 



gag aag ctg age gac acc cgt tea aag ate acc gtt gag gtt cca ttt 163 
Glu Lys Leu Ser Asp Thr Arg Ser Lys He Thr Val Glu Val Pro Phe 



tct gaa ctg aag cca gag ate gac cag gca tac gec get eta gcg cag 211 
Ser Glu Leu Lys Pro Glu He Asp Gin Ala Tyr Ala Ala Leu Ala Gin 
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caa gtc cag ate cct ggt ttc cgt aag ggc aag gca ccg cgt cag ctt 
Gin Val Gin He Pro Gly Phe Arg Lys Gly Lys Ala Pro Arg Gin Leu 



ate gac gca cgc ttc ggc cgt ggt gcg gtt ctg gag cag gtt gtc aac 
He Asp Ala Arg Phe Gly Arg Gly Ala Val Leu Glu Gin Val Val Asn 



gac atg ctt cct aac cgc tac gca cag gca ate gaa get gag ggc ate 
Asp Met Leu Pro Asn Arg Tyr Ala Gin Ala He Glu Ala Glu Gly He 
70 75 80 85 

aag gca ate ggc cag cct aac gta gag gtc acc aag ate gaa gac aac 
Lys Ala He Gly Gin Pro Asn Val Glu Val Thr Lys He Glu Asp Asn 

90 95 100 

gag etc gtt gag ttc gtc get gag gtt gac gtt cgc cca gag ttc gag 
Glu Leu Val Glu Phe Val Ala Glu Val Asp Val Arg Pro Glu Phe Glu 
105 110 115 

ctt cct aag ttc gag gac ate act gtt gag gtc cca get ate aag get 
Leu Pro Lys Phe Glu Asp He Thr Val Glu Val Pro Ala He Lys Ala 
120 125 130 

gac gaa gag gca ate gaa gca gag etc gag acc ctg cgt gca cgt ttc 
Asp Glu Glu Ala He Glu Ala Glu Leu Glu Thr Leu Arg Ala Arg Phe 
135 140 145 

tec acc ttg aag gat cac aac cac aag ctg aag aag ggt gag ttc gtc 
Ser Thr Leu Lys Asp His Asn His Lys Leu Lys Lys Gly Glu Phe Val 
150 155 160 165 

acc ate aac ate acc gca age att gac ggt gag aag att gaa gag gca 
Thr He Asn He Thr Ala Ser He Asp Gly Glu Lys He Glu Glu Ala 
170 175 180 

acc act gag ggt ctg tec tac gaa ate gga tct gac gat ctg att gac 
Thr Thr Glu Gly Leu Ser Tyr Glu He Gly Ser Asp Asp Leu He Asp 
185 190 195 

ggc ctg gac aag get ctg ate ggc get aag aag gat gaa acc gta gag 
Gly Leu Asp Lys Ala Leu He Gly Ala Lys Lys Asp Glu Thr Val Glu 
200 205 210 

ttc acc tct gag ctg gca aac ggc gag cac aag ggc aag gaa get caa 
Phe Thr Ser Glu Leu Ala Asn Gly Glu His Lys Gly Lys Glu Ala Gin 
215 220 225 

ate age gtt gag ate acc gca acc aag cag cgc gag ctg cct gag ctg 
He Ser Val Glu He Thr Ala Thr Lys Gin Arg Glu Leu Pro Glu Leu 
230 235 240 245 

gat gat gag ttc gca cag ctg get tct gag ttc gac acc ate gaa gag 
Asp Asp Glu Phe Ala Gin Leu Ala Ser Glu Phe Asp Thr He Glu Glu 
250 255 260 

ctt cgt gag tec acc gtg tct gac gtt gag get aag cag aag aac gag 
Leu Arg Glu Ser Thr Val Ser Asp Val Glu Ala Lys Gin Lys Asn Glu 
265 270 275 
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cag get get gca ate cgc gac gaa gtt etc get gcg get ctt ggc gag 

Gin Ala Ala Ala He Arg Asp Glu Val Leu Ala Ala Ala Leu Gly Glu 

280 285 290 

get gac ttc get ctg cca cag tec ate gtt gac gag cag gca cac tec 

Ala Asp Phe Ala Leu Pro Gin Ser He Val Asp Glu Gin Ala His Ser 

295 300 305 

cag ctg cac cag etc etc ggc gag ctt gca cac gac gat get gca ctg 

Gin Leu His Gin Leu Leu Gly Glu Leu Ala His Asp Asp Ala Ala Leu 

310 315 320 325 

aac tec etc ctt gag get cag ggc acc act cgt gaa gag ttc gac aag 

Asn Ser Leu Leu Glu Ala Gin Gly Thr Thr Arg Glu Glu Phe Asp Lys 

330 335 340 

aag aac gtc gaa gat get gag aag get gtt cgc acc cag ctg ttc ctg 

Lys Asn Val Glu Asp Ala Glu Lys Ala Val Arg Thr Gin Leu Phe Leu 

345 350 355 

gac acc etc tct gag gtt gag gag cct gag gtt tec cag cag gag etc 

Asp Thr Leu Ser Glu Val Glu Glu Pro Glu Val Ser Gin Gin Glu Leu 

360 365 370 

acc gac cac ate ctg ttc acc gca cag tct tac ggc atg gac cca aac 

Thr Asp His He Leu Phe Thr Ala Gin Ser Tyr Gly Met Asp Pro Asn 

375 380 385 

cag ttc ate ggt cag ctg cag cag tec ggc cag ate gcg aac etc ttc 

Gin Phe lie Gly Gin Leu Gin Gin Ser Gly Gin He Ala Asn Leu Phe 

390 395 400 405 

tec gac gtt cgc cgt ggc aag get ctt gca cag get ate tgc cgc gta 

Ser Asp Val Arg Arg Gly Lys Ala Leu Ala Gin Ala lie Cys Arg Val 

410 415 420 

aac gtg aag gac tec gag ggt aac gag ate gac cct aag gaa tac ttc 

Asn Val Lys Asp Ser Glu Gly Asn Glu He Asp Pro Lys Glu Tyr Phe 

425 430 435 

ggt gaa gaa gaa gta get gag act gag tct gaa get taaaaacttt 

Gly Glu Glu Glu Val Ala Glu Thr Glu Ser Glu Ala 
440 445 

aaagaaataa cgc 



<210> 582 
<211> 449 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 582 

Val Lys Ser Ser Val Glu Lys Leu Ser Asp Thr Arg Ser Lys He Thr 
15 10 15 

Val Glu Val Pro Phe Ser Glu Leu Lys Pro Glu He Asp Gin Ala Tyr 
20 25 30 

Ala Ala Leu Ala Gin Gin Val Gin He Pro Gly Phe Arg Lys Gly Lys 
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Ala Pro Arg Gin Leu lie Asp Ala Arg Phe Gly Arg Gly Ala Val Leu 
50 55 60 

Glu Gin Val Val Asn Asp Met Leu Pro Asn Arg Tyr Ala Gin Ala lie 



Glu Ala Glu Gly lie Lys Ala lie Gly Gin Pro Asn Val Glu Val Thr 
85 90 95 

Lys He Glu Asp Asn Glu Leu Val Glu Phe Val Ala Glu Val Asp Val 
100 105 110 

Arg Pro Glu Phe Glu Leu Pro Lys Phe Glu Asp He Thr Val Glu Val 
115 120 125 

Pro Ala He Lys Ala Asp Glu Glu Ala He Glu Ala Glu Leu Glu Thr 
130 135 140 

Leu Arg Ala Arg Phe Ser Thr Leu Lys Asp His Asn His Lys Leu Lys 
145 150 155 160 

Lys Gly Glu Phe Val Thr He Asn He Thr Ala Ser He Asp Gly Glu 
165 170 175 

Lys He Glu Glu Ala Thr Thr Glu Gly Leu Ser Tyr Glu He Gly Ser 
180 185 190 

Asp Asp Leu He Asp Gly Leu Asp Lys Ala Leu He Gly Ala Lys Lys 
195 200 205 

Asp Glu Thr Val Glu Phe Thr Ser Glu Leu Ala Asn Gly Glu His Lys 
210 215 220 

Gly Lys Glu Ala Gin He Ser Val Glu He Thr Ala Thr Lys Gin Arg 
225 230 235 240 

Glu Leu Pro Glu Leu Asp Asp Glu Phe Ala Gin Leu Ala Ser Glu Phe 
245 250 255 

Asp Thr He Glu Glu Leu Arg Glu Ser Thr Val Ser Asp Val Glu Ala 
260 265 270 

Lys Gin Lys Asn Glu Gin Ala Ala Ala He Arg Asp Glu Val Leu Ala 
275 280 285 

Ala Ala Leu Gly Glu Ala Asp Phe Ala Leu Pro Gin Ser He Val Asp 
290 295 300 

Glu Gin Ala His Ser Gin Leu His Gin Leu Leu Gly Glu Leu Ala His 
305 310 315 320 

Asp Asp Ala Ala Leu Asn Ser Leu Leu Glu Ala Gin Gly Thr Thr Arg 
325 330 335 

Glu Glu Phe Asp Lys Lys Asn Val Glu Asp Ala Glu Lys Ala Val Arg 
340 345 350 



Thr Gin Leu Phe Leu Asp Thr Leu Ser Glu Val Glu Glu Pro Glu Val 
355 360 365 
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Ser Gin Gin Glu Leu Thr Asp His lie Leu Phe Thr Ala Gin Ser Tyr 
370 375 380 

Gly Met Asp Pro Asn Gin Phe lie Gly Gin Leu Gin Gin Ser Gly Gin 
385 390 395 400 

lie Ala Asn Leu Phe Ser Asp Val Arg Arg Gly Lys Ala Leu Ala Gin 
405 410 415 

Ala He Cys Arg Val Asn Val Lys Asp Ser Glu Gly Asn Glu He Asp 
420 425 430 

Pro Lys Glu Tyr Phe Gly Glu Glu Glu Val Ala Glu Thr Glu Ser Glu 
435 440 445 



Ala 



<210> 583 
<211> 432 
<212> DNA 

<213> Corynebacteri 



<220> 

<221> CDS 

<222> (101) . . (409) 

<223> RXN03040 



<400> 583 

attactctcg ctataacgat ccttntgctc aacgctgcga agctcgaaga acaagacaac 60 

ctctacatct tcgccggttc cggtgtgttc tctgaactag atg tea tnc ggt gac 11! 

Met Ser Xaa Gly Asp 
1 5 



aac gca ccg att gat gag gat gcg ttc aaa aac cgc gtc ttg gtt ggg 
Asn Ala Pro He Asp Glu Asp Ala Phe Lys Asn Arg Val Leu Val Gly 



ttt gaa ate gaa get atg tec aac ace tgc ace cat aac etc aag get 
Phe Glu He Glu Ala Met Ser Asn Thr Cys Thr His Asn Leu Lys Ala 



gcg acc gat caa atg ggc ate gac aac ate aac tac gat ttc cga cca 
Ala Thr Asp Gin Met Gly He Asp Asn He Asn Tyr Asp Phe Arg Pro 
40 45 50 



acc gga acc cac gec tgg gat tac tgg aac gaa gcg etc cac cgc ttc 
Thr Gly Thr His Ala Trp Asp Tyr Trp Asn Glu Ala Leu His Arg Phe 
55 60 65 



ttc ccg ttg atg atg cag ggc ttc ggc etc gac ggt ggt ccc ate ccg 
Phe Pro Leu Met Met Gin Gly Phe Gly Leu Asp Gly Gly Pro He Pro 
70 75 80 85 



ate tat aac cct aac ggt gtg acc tec age gag tct tct ntc aga act 
He Tyr Asn Pro Asn Gly Val Thr Ser Ser Glu Ser Ser Xaa Arg Thr 
90 95 100 



403 



BGI-127CP 



- 736- 



gtc ttc tgatgtgagc cttggcaccn gtg 
Val Phe 



<210> 584 
<211> 103 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 584 

Met Ser Xaa Gly Asp Asn Ala Pro lie Asp Glu Asp Ala Phe Lys Asn 



Arg Val Leu Val Gly Phe Glu He Glu Ala Met Ser Asn Thr Cys Thr 

20 25 30 

His Asn Leu Lys Ala Ala Thr Asp Gin Met Gly He Asp Asn He Asn 

35 40 45 

Tyr Asp Phe Arg Pro Thr Gly Thr His Ala Trp Asp Tyr Trp Asn Glu 

50 55 60 

Ala Leu His Arg Phe Phe Pro Leu Met Met Gin Gly Phe Gly Leu Asp 

65 70 75 80 

Gly Gly Pro He Pro He Tyr Asn Pro Asn Gly Val Thr Ser Ser Glu 



Ser Ser Xaa Arg Thr Val Phe 
100 



<210> 585 
<211> 835 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (835) 

<223> RXN03051 

<400> 585 

acatccagaa gtagtcgttg agtatcacga gcaagtcaac gatagtaaag ataatgtcga 60 

ggaactcccg ctgcctaagc gggacatagt tgcaggggac atg cgt tea gat gtt 115 

Met Arg Ser Asp Val 



ate gag tta ccg gag ggg gta age aag gag aaa get gac cag eta gaa 
He Glu Leu Pro Glu Gly Val Ser Lys Glu Lys Ala Asp Gin Leu Glu 



gtt gcg gaa gcg cga ctt aac gag ggt gca cga ctg atg gca acc acc 
Val Ala Glu Ala Arg Leu Asn Glu Gly Ala Arg Leu Met Ala Thr Thr 



ggg tgt gag gtt atg tgg cca acg ggc ttc tea gtt tgt ggc cga att 
Gly Cys Glu Val Met Trp Pro Thr Gly Phe Ser Val Cys Gly Arg He 
40 45 50 



259 
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ctt gac acc tat cgc cag gtt gga ggt cag ttg tea tgg ctt ggg cca 

Leu Asp Thr Tyr Arg Gin Val Gly Gly Gin Leu Ser Trp Leu Gly Pro 
55 60 65 

ccg aag tea aac gag ttg acc aat ccc gac ggt gtt ggc aaa aga agt 

Pro Lys Ser Asn Glu Leu Thr Asn Pro Asp Gly Val Gly Lys Arg Ser 



gaa ttt ttt ggt gga gec ate tat tgg cac cca gac aca ggc get tat 

Glu Phe Phe Gly Gly Ala lie Tyr Trp His Pro Asp Thr Gly Ala Tyr 
90 95 100 

gca gtg acc ttg gac ggt ttg cga cag tgg ggg acc ttg aac tgg gaa 

Ala Val Thr Leu Asp Gly Leu Arg Gin Trp Gly Thr Leu Asn Trp Glu 
105 110 115 

tea ggg cca ttg ggg tac cca acc tct ggt ccg atg gat aca aac tat 

Ser Gly Pro Leu Gly Tyr Pro Thr Ser Gly Pro Met Asp Thr Asn Tyr 

120 125 130 

ccc ctt act cag cga cag act ttt caa ggt ggt gac aac tac tac aac 

Pro Leu Thr Gin Arg Gin Thr Phe Gin Gly Gly Asp Asn Tyr Tyr Asn 

135 140 145 

cca ttg act ggc ggt get gtg tgg ggc gat att aaa cag cgc tac gaa 

Pro Leu Thr Gly Gly Ala Val Trp Gly Asp lie Lys Gin Arg Tyr Glu 

150 155 160 165 

gaa ctt ggc ggc teg aat cat gee att ggc ate ccg ate act aat gag 

Glu Leu Gly Gly Ser Asn His Ala lie Gly lie Pro lie Thr Asn Glu 
170 175 180 

eta cct age ggt act gag tat ttt tac aat aat ttc tec aat gga aca 

Leu Pro Ser Gly Thr Glu Tyr Phe Tyr Asn Asn Phe Ser Asn Gly Thr 
185 190 195 

att teg tgg cga aat gat cgt cag aca egg ttt atg tat ttg get acg 

lie Ser Trp Arg Asn Asp Arg Gin Thr Arg Phe Met Tyr Leu Ala Thr 

200 205 210 

cag egg gtg tgg gat gcg ttg ggt egg gag acg ggt cgt tta ggt ttt 

Gin Arg Val Trp Asp Ala Leu Gly Arg Glu Thr Gly Arg Leu Gly Phe 

215 220 225 

cct gaa gca gat gaa aca cct gag gtt tct ggt eta ttc cat gtg gcg 

Pro Glu Ala Asp Glu Thr Pro Glu Val Ser Gly Leu Phe His Val Ala 

230 235 240 245 



<210> 586 
<211> 245 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 586 

Met Arg Ser Asp Val lie Glu Leu Pro Glu Gly Val Ser Lys Glu Lys 
15 10 15 

Ala Asp Gin Leu Glu Val Ala Glu Ala Arg Leu Asn Glu Gly Ala Arg 
20 25 30 
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Leu Met Ala Thr Thr Gly Cys Glu Val Met Trp Pro Thr Gly Phe Ser 



Val Cys Gly Arg lie Leu Asp Thr Tyr Arg Gin Val Gly Gly Gin Leu 
50 55 60 

Ser Trp Leu Gly Pro Pro Lys Ser Asn Glu Leu Thr Asn Pro Asp Gly 
65 70 75 80 

Val Gly Lys Arg Ser Glu Phe Phe Gly Gly Ala He Tyr Trp His Pro 
85 90 95 

Asp Thr Gly Ala Tyr Ala Val Thr Leu Asp Gly Leu Arg Gin Trp Gly 
100 105 HO 

Thr Leu Asn Trp Glu Ser Gly Pro Leu Gly Tyr Pro Thr Ser Gly Pro 
115 120 125 

Met Asp Thr Asn Tyr Pro Leu Thr Gin Arg Gin Thr Phe Gin Gly Gly 
130 135 140 

Asp Asn Tyr Tyr Asn Pro Leu Thr Gly Gly Ala Val Trp Gly Asp He 
145 150 155 160 

Lys Gin Arg Tyr Glu Glu Leu Gly Gly Ser Asn His Ala He Gly He 
165 170 175 

Pro He Thr Asn Glu Leu Pro Ser Gly Thr Glu Tyr Phe Tyr Asn Asn 
180 185 190 

Phe Ser Asn Gly Thr He Ser Trp Arg Asn Asp Arg Gin Thr Arg Phe 
195 200 205 

Met Tyr Leu Ala Thr Gin Arg Val Trp Asp Ala Leu Gly Arg Glu Thr 
210 215 220 

Gly Arg Leu Gly Phe Pro Glu Ala Asp Glu Thr Pro Glu Val Ser Gly 
225 230 235 240 

Leu Phe His Val Ala 
245 



<210> 587 
<211> 456 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (433) 

<223> RXN02949 

<400> 587 

actctcgaag gttgaacaca gggctgcgat tgtgctggat caaatgtctg cacgaaaaat 60 

tgttatcgcc cctggatgag tagtgattta gaggagtgct gtg age gac gag cag 115 

Val Ser Asp Glu Gin 
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aat tct ggc gta ggc gga acg tct cgc cca acg ggt aaa cgc cag ctg 163 

Asn Ser Gly Val Gly Gly Thr Ser Arg Pro Thr Gly Lys Arg Gin Leu 

10 15 20 

teg ggt get tec act acc tct acc tct tct tat gag get aag cag gta 211 

Ser Gly Ala Ser Thr Thr Ser Thr Ser Ser Tyr Glu Ala Lys Gin Val 

25 30 35 

tct aca cag aag aag tea tec ggt teg gat tct aag cct ggc ggc ggt 259 

Ser Thr Gin Lys Lys Ser Ser Gly Ser Asp Ser Lys Pro Gly Gly Gly 
40 45 50 

gtt att tct ttt ctg cct gag gtt gtg gga gaa gtc cgt aag gtt att 307 

Val He Ser Phe Leu Pro Glu Val Val Gly Glu Val Arg Lys Val He 



tgg cct act gcg cgc cag atg gtc acg tac acc ctt gtc gtt ttg gga 
Trp Pro Thr Ala Arg Gin Met Val Thr Tyr Thr Leu Val Val Leu Gly 



ttc ttg att gtt ttg acc get ttg gtg tct ggt gtg gat ttc eta get 
Phe Leu He Val Leu Thr Ala Leu Val Ser Gly Val Asp Phe Leu Ala 
90 95 100 

ggt ctt gga gtt gag aag att ctg act ccg taggtaggat gtgtaacatc 
Gly Leu Gly Val Glu Lys He Leu Thr Pro 
105 110 



403 



<210> 588 
<211> 111 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 588 

Val Ser Asp Glu Gin Asn Ser Gly Val Gly Gly Thr Ser Arg Pro Thr 
15 10 15 

Gly Lys Arg Gin Leu Ser Gly Ala Ser Thr Thr Ser Thr Ser Ser Tyr 
20 25 30 

Glu Ala Lys Gin Val Ser Thr Gin Lys Lys Ser Ser Gly Ser Asp Ser 
35 40 45 

Lys Pro Gly Gly Gly Val He Ser Phe Leu Pro Glu Val Val Gly Glu 
50 55 60 

Val Arg Lys Val He Trp Pro Thr Ala Arg Gin Met Val Thr Tyr Thr 
65 70 75 80 

Leu Val Val Leu Gly Phe Leu He Val Leu Thr Ala Leu Val Ser Gly 
85 90 95 

Val Asp Phe Leu Ala Gly Leu Gly Val Glu Lys He Leu Thr Pro 
100 105 110 



<210> 589 
<211> 618 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (595) 

<223> RXN00833 

<400> 589 

agctttttgc atgtgtcata tcgtaccgtt tgcataggcc tgttcgcgct tggtgaacct 60 

tttctagcac caaaacaaaa ctctccctag tatggggtcc atg get aaa aca cat 115 

Met Ala Lys Thr His 



ttt caa ggc aac gaa act get acc tec ggc gaa ctg cca cag gtc ggc 
Phe Gin Gly Asn Glu Thr Ala Thr Ser Gly Glu Leu Pro Gin Val Gly 



gac aac etc gca gag ttc aac etc gtc aac acc gaa ctg ggc gag gtc 
Asp Asn Leu Ala Glu Phe Asn Leu Val Asn Thr Glu Leu Gly Glu Val 



tec tea aag gac ttc cag ggc cgc aag ctt gtc ctg aac ate ttc cca 
Ser Ser Lys Asp Phe Gin Gly Arg Lys Leu Val Leu Asn lie Phe Pro 
40 45 50 

tec gtt gac acc ggc gtt tgt gca aca tea gtc cgc aag ttc aac gag 
Ser Val Asp Thr Gly Val Cys Ala Thr Ser Val Arg Lys Phe Asn Glu 



gca gca gca age ctg gaa aac acc acc gtg ctg tgc ate tec aag gat 
Ala Ala Ala Ser Leu Glu Asn Thr Thr Val Leu Cys He Ser Lys Asp 



ctt cca ttc gca ctg ggc cgt ttc tgc tec gca gaa ggc ate gag aac 

Leu Pro Phe Ala Leu Gly Arg Phe Cys Ser Ala Glu Gly He Glu Asn 
90 95 100 

gtc acc cca gta tec gca ttc cgt tec acc ttc ggt gaa gac aac ggc 

Val Thr Pro Val Ser Ala Phe Arg Ser Thr Phe Gly Glu Asp Asn Gly 

105 110 115 

ate gtg etc gaa ggc tea cca ctt aag ggt ctt ctt gca cgc age gtc 

He Val Leu Glu Gly Ser Pro Leu Lys Gly Leu Leu Ala Arg Ser Val 
120 125 130 

ate gtc gtc gat gaa aac ggc aag gtt get tac acc cag ttg gtt gat 

He Val Val Asp Glu Asn Gly Lys Val Ala Tyr Thr Gin Leu Val Asp 
135 140 145 

gag ate ttc act gaa cct gat tac gac get gca ctt get ggg ctg aac 

Glu He Phe Thr Glu Pro Asp Tyr Asp Ala Ala Leu Ala Gly Leu Asn 

150 155 160 165 

taatttactt cgctcagggg aat 



<210> 590 
<211> 165 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 590 

Met Ala Lys Thr His Phe Gin Gly Asn Glu Thr Ala Thr Ser Gly Glu 



Leu Pro Gin Val Gly Asp Asn Leu Ala Glu Phe Asn Leu Val Asn Thr 



Glu Leu Gly Glu Val Ser Ser Lys Asp Phe Gin Gly Arg Lys Leu Val 

35 40 45 

Leu Asn He Phe Pro Ser Val Asp Thr Gly Val Cys Ala Thr Ser Val 

50 55 60 

Arg Lys Phe Asn Glu Ala Ala Ala Ser Leu Glu Asn Thr Thr Val Leu 

65 70 75 80 

Cys He Ser Lys Asp Leu Pro Phe Ala Leu Gly Arg Phe Cys Ser Ala 



Glu Gly He Glu Asn Val Thr Pro Val Ser Ala Phe Arg Ser Thr Phe 
100 105 HO 

Gly Glu Asp Asn Gly He Val Leu Glu Gly Ser Pro Leu Lys Gly Leu 
115 120 125 

Leu Ala Arg Ser Val He Val Val Asp Glu Asn Gly Lys Val Ala Tyr 
130 135 140 

Thr Gin Leu Val Asp Glu He Phe Thr Glu Pro Asp Tyr Asp Ala Ala 
145 150 155 160 

Leu Ala Gly Leu Asn 
165 



<210> 591 
<211> 879 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (856) 

<223> RXN01676 

<400> 591 

agttacagct tttctcggtg gcacactcgc gctacttagc ccttgtgccg cactcctttt 60 

accagcattt tttgcatcct cagtgggtgc tggcccgcgc atg ate ctt cac ggt 115 

Met He Leu His Gly 
1 5 

gtt gtg ttc tac gca gga ctt eta gta ctt etc gtg cca ctt ggc ctt 163 
Val Val Phe Tyr Ala Gly Leu Leu Val Leu Leu Val Pro Leu Gly Leu 
10 15 20 

ggt gcg gga ate etc ggc gag ctg ttt ate acc caa cgc cag ace ate 211 
Gly Ala Gly He Leu Gly Glu Leu Phe lie Thr Gin Arg Gin Thr He 
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atc gtg gtt tea teg ate gtg ctg att ate eta ggt ttt gtc cag ate 
lie Val Val Ser Ser lie Val Leu He He Leu Gly Phe Val Gin He 



ttc ggc ggc gga ttc gac ttc gga aaa gca etc cca gga tta gat cgt 
Phe Gly Gly Gly Phe Asp Phe Gly Lys Ala Leu Pro Gly Leu Asp Arg 



ctg caa tct aag gec act gtg acc tea ggt eta gga aag age ttt tta 
Leu Gin Ser Lys Ala Thr Val Thr Ser Gly Leu Gly Lys Ser Phe Leu 



eta gga atg acc agt agt att gec ggt ttt tgt tec gga cca ate etc 
Leu Gly Met Thr Ser Ser He Ala Gly Phe Cys Ser Gly Pro He Leu 
90 95 100 

ggc gee gtt ctt act ttg get gee acc agt gga aac tec ate acc tea 
Gly Ala Val Leu Thr Leu Ala Ala Thr Ser Gly Asn Ser He Thr Ser 
105 110 115 

gca etc att ttg agt get tat ggt gcg gga atg gtg ctg ccc ctg atg 
Ala Leu He Leu Ser Ala Tyr Gly Ala Gly Met Val Leu Pro Leu Met 
120 125 130 

get att gca gcg etc tgg gee aaa etc gga cag cgt gga cag cag atg 
Ala He Ala Ala Leu Trp Ala Lys Leu Gly Gin Arg Gly Gin Gin Met 
135 140 145 

etc cgc ggc egg gaa ttc acc ttc ttg ggc agg cag tgg cac att gtt 
Leu Arg Gly Arg Glu Phe Thr Phe Leu Gly Arg Gin Trp His He Val 
150 155 160 165 

tct gtc att age ggt gee ctg ate ate get gtc gga ate etc ttt tgg 
Ser Val He Ser Gly Ala Leu He He Ala Val Gly He Leu Phe Trp 
170 175 180 

tec acg aac ggc ctt gtc age atg ccg gag etc gtt cca atg gac acc 
Ser Thr Asn Gly Leu Val Ser Met Pro Glu Leu Val Pro Met Asp Thr 
185 190 195 

cag ate tgg eta cag gaa gee aca ttc tea etc ggg tea cca etc ttt 
Gin He Trp Leu Gin Glu Ala Thr Phe Ser Leu Gly Ser Pro Leu Phe 
200 205 210 

gac ate gca ttg ate att gtc gec get ggc ttg ttc ttg tac ttc tgg 
Asp He Ala Leu He He Val Ala Ala Gly Leu Phe Leu Tyr Phe Trp 
215 220 225 

aac aaa cga caa aag cga aaa gaa gaa get cag cga ccc aaa gaa agt 
Asn Lys Arg Gin Lys Arg Lys Glu Glu Ala Gin Arg Pro Lys Glu Ser 
230 235 240 245 

gga tgg gtt att aac cct cgc taattattag ttttggagcg agg 
Gly Trp Val He Asn Pro Arg 
250 



<210> 592 
<211> 252 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 592 

Met lie Leu His Gly Val Val Phe : 
1 5 

Val Pro Leu Gly Leu Gly Ala Gly I 
20 



Tyr Ala Gly Leu Leu Val Leu Leu 
10 15 

He Leu Gly Glu Leu Phe He Thr 
25 30 



Gin Arg Gin Thr He lie Val Val Ser Ser He Val Leu He He Leu 
35 40 45 

Gly Phe Val Gin He Phe Gly Gly Gly Phe Asp Phe Gly Lys Ala Leu 
50 55 60 

Pro Gly Leu Asp Arg Leu Gin Ser Lys Ala Thr Val Thr Ser Gly Leu 
65 70 75 80 

Gly Lys Ser Phe Leu Leu Gly Met Thr Ser Ser He Ala Gly Phe Cys 
85 90 95 

Ser Gly Pro He Leu Gly Ala Val Leu Thr Leu Ala Ala Thr Ser Gly 
100 105 110 

Asn Ser He Thr Ser Ala Leu He Leu Ser Ala Tyr Gly Ala Gly Met 
115 120 125 

Val Leu Pro Leu Met Ala He Ala Ala Leu Trp Ala Lys Leu Gly Gin 
130 135 140 

Arg Gly Gin Gin Met Leu Arg Gly Arg Glu Phe Thr Phe Leu Gly Arg 
145 150 155 160 

Gin Trp His lie Val Ser Val lie Ser Gly Ala Leu He He Ala Val 
165 170 175 

Gly He Leu Phe Trp Ser Thr Asn Gly Leu Val Ser Met Pro Glu Leu 
180 185 190 

Val Pro Met Asp Thr Gin He Trp Leu Gin Glu Ala Thr Phe Ser Leu 
195 200 205 

Gly Ser Pro Leu Phe Asp He Ala Leu He He Val Ala Ala Gly Leu 
210 215 220 

Phe Leu Tyr Phe Trp Asn Lys Arg Gin Lys Arg Lys Glu Glu Ala Gin 
225 230 235 240 

Arg Pro Lys Glu Ser Gly Trp Val He Asn Pro Arg 
245 250 



<210> 593 
<211> 744 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (721) 

<223> RXN00380 
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<400> 593 

caggcaatgc gacctcgcct cagtgacatc cttggtgttc caagacgatc aaattgtcgg 60 

cgtgcattac aacgaaccag ctcaggagat ttgatcactc gtg cgt ttg acc aaa 115 

Val Arg Leu Thr Lys 



eta gca gca aca ate ggc tgc gtg aca etc age gga ctt gcg eta gta 
Leu Ala Ala Thr lie Gly Cys Val Thr Leu Ser Gly Leu Ala Leu Val 



gee tgc age agt gac agt acc get ggt act gac get gtt get gtc ggc 
Ala Cys Ser Ser Asp Ser Thr Ala Gly Thr Asp Ala Val Ala Val Gly 



gga acc ttc caa ttc cac tec ccg gat gga aag atg gaa att ttc tac 

Gly Thr Phe Gin Phe His Ser Pro Asp Gly Lys Met Glu lie Phe Tyr 

40 45 50 

gac gag get gac cgt caa caa etc ccc gac att ggt gga gat tec etc 

Asp Glu Ala Asp Arg Gin Gin Leu Pro Asp lie Gly Gly Asp Ser Leu 

55 60 65 

atg gaa gag ggc aca cag ate aac ctg tct gat ttc gaa aac caa gtt 

Met Glu Glu Gly Thr Gin lie Asn Leu Ser Asp Phe Glu Asn Gin Val 



gtc ate etc aat gcg tgg ggg cag tgg tgt gca ccg tgc cgc tec gaa 

Val He Leu Asn Ala Trp Gly Gin Trp Cys Ala Pro Cys Arg Ser Glu 
90 95 100 

tec gat gat etc cag att ate cat gag gaa etc caa get gee gga aac 

Ser Asp Asp Leu Gin He He His Glu Glu Leu Gin Ala Ala Gly Asn 
105 110 115 

ggc gac acc cct ggt ggc acc gtg ttg ggt ate aat gtg cgt gat tac 

Gly Asp Thr Pro Gly Gly Thr Val Leu Gly He Asn Val Arg Asp Tyr 
120 125 130 

tec cgc gac ate gec caa gac ttt gtc acc gac aac ggc ctt gat tac 

Ser Arg Asp He Ala Gin Asp Phe Val Thr Asp Asn Gly Leu Asp Tyr 

135 140 ' 145 

cca age att tac gat cca cca ttt atg aca gca gca tec etc ggt ggt 

Pro Ser He Tyr Asp Pro Pro Phe Met Thr Ala Ala Ser Leu Gly Gly 

150 155 160 165 

gtt ccc gca teg gtg ate cca acc acc ate gtg ctg gat aaa cag cac 

Val Pro Ala Ser Val He Pro Thr Thr He Val Leu Asp Lys Gin His 
170 175 180 

cgc ccc gca gca gtg ttc ttg cgc gaa gtc acc tec aaa gat gtg ttg 

Arg Pro Ala Ala Val Phe Leu Arg Glu Val Thr Ser Lys Asp Val Leu 
185 190 195 

gat gtt gcg ttg cca ttg gta gat gag gee taaatgtctg agattgtggt 
Asp Val Ala Leu Pro Leu Val Asp Glu Ala 
200 205 



age 



744 
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<210> 594 
<211> 207 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 594 

Val Arg Leu Thr Lys Leu Ala Ala Thr He Gly Cys Val Thr Leu Ser 
15 10 15 

Gly Leu Ala Leu Val Ala Cys Ser Ser Asp Ser Thr Ala Gly Thr Asp 
20 25 30 

Ala Val Ala Val Gly Gly Thr Phe Gin Phe His Ser Pro Asp Gly Lys 
35 40 45 

Met Glu He Phe Tyr Asp Glu Ala Asp Arg Gin Gin Leu Pro Asp He 
50 55 60 

Gly Gly Asp Ser Leu Met Glu Glu Gly Thr Gin He Asn Leu Ser Asp 
65 70 75 80 

Phe Glu Asn Gin Val Val He Leu Asn Ala Trp Gly Gin Trp Cys Ala 
85 90 95 

Pro Cys Arg Ser Glu Ser Asp Asp Leu Gin He He His Glu Glu Leu 
100 105 110 

Gin Ala Ala Gly Asn Gly Asp Thr Pro Gly Gly Thr Val Leu Gly He 
115 120 125 

Asn Val Arg Asp Tyr Ser Arg Asp He Ala Gin Asp Phe Val Thr Asp 
130 135 140 

Asn Gly Leu Asp Tyr Pro Ser He Tyr Asp Pro Pro Phe Met Thr Ala 
145 150 155 160 

Ala Ser Leu Gly Gly Val Pro Ala Ser Val He Pro Thr Thr He Val 
165 170 175 

Leu Asp Lys Gin His Arg Pro Ala Ala Val Phe Leu Arg Glu Val Thr 
180 185 190 

Ser Lys Asp Val Leu Asp Val Ala Leu Pro Leu Val Asp Glu Ala 
195 200 205 



<210> 595 
<211> 990 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) .. (967) 

<223> RXN02325 

<400> 595 

cagagatttg aagatggaga ccaaggctca aagggaatcc atgccgtctt ggtttaatac 
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tgcacccgtc taatgaaaat cattactatt aggtgtcatg atg gac cat gca cac 

Met Asp His Ala His 



115 



gat tec tgc tea cca act ctg cgc cgt gat ttg gag gtc act ggc cag 163 
Asp Ser Cys Ser Pro Thr Leu Arg Arg Asp Leu Glu Val Thr Gly Gin 
10 15 20 

etc caa cct gag aaa get gtc gat tta gca gcg ccg cac gaa ggg aag 211 
Leu Gin Pro Glu Lys Ala Val Asp Leu Ala Ala Pro His Glu Gly Lys 
25 30 35 

gtt gec aat ata acg aag gtg acc tec tea aat atg gag cac acc ate 259 
Val Ala Asn lie Thr Lys Val Thr Ser Ser Asn Met Glu His Thr lie 
40 45 50 

acg cag gee tea aaa get aag gag gtg gtg gtg etc att ggt cac tec 307 
Thr Gin Ala Ser Lys Ala Lys Glu Val Val Val Leu He Gly His Ser 
55 60 65 

ctg ctg ccc aca ttt cag gat ttg gaa aaa gac att ctg cac ttt cag 355 
Leu Leu Pro Thr Phe Gin Asp Leu. Glu Lys Asp He Leu His Phe Gin 
70 75 80 85 

gca ggt aat aaa ggg cga ttt tct gta gcg att gtt gat cct gat cgc 403 
Ala Gly Asn Lys Gly Arg Phe Ser Val Ala He Val Asp Pro Asp Arg 
90 95 100 

agt gca gat gtg gtt gee aga ttt agg cca aaa cag att ccg gtg gca 451 
Ser Ala Asp Val Val Ala Arg Phe Arg Pro Lys Gin He Pro Val Ala 
105 110 115 

tac gtg gtg aaa gat ggc gee age att gcg gag ttc aac teg etc aac 4 99 
Tyr Val Val Lys Asp Gly Ala Ser He Ala Glu Phe Asn Ser Leu Asn 
120 125 130 

aag gag ccg gtt gca caa tgg ctt gat cat ttt gtg teg egg gaa acg 547 
Lys Glu Pro Val Ala Gin Trp Leu Asp His Phe Val Ser Arg Glu Thr 
135 140 145 

ate ccc aat gaa aaa gag ggg gac gtc gat aag caa ata gac ccg cgc 595 
lie Pro Asn Glu Lys Glu Gly Asp Val Asp Lys Gin He Asp Pro Arg 
150 155 160 165 

ctg tgg egg gca gcg gaa ttg gtg aac gee ggt gat ttt cgc gcg gcg 643 
Leu Trp Arg Ala Ala Glu Leu Val Asn Ala Gly Asp Phe Arg Ala Ala 
170 175 180 

ttg gcg ttg tat gag cag ttg ccg cag gat gcg acg gtg aag egg gcg 691 
Leu Ala Leu Tyr Glu Gin Leu Pro Gin Asp Ala Thr Val Lys Arg Ala 
185 190 195 

cac gcg gcg gtg teg gta ttg gcg egg atg tct gtg gcg gat egg gga 739 
His Ala Ala Val Ser Val Leu Ala Arg Met Ser Val Ala Asp Arg Gly 
200 205 210 

gag gat ccg ate gag aag teg cgc egg gat cca gac gat gtg aac aag 787 
Glu Asp Pro He Glu Lys Ser Arg Arg Asp Pro Asp Asp Val Asn Lys 
215 220 225 

gcg ctg gcg gcg gcg gat atg tat gtg ttg atg aat cag ccg gac aca 835 



BGI-127CP 



-747- 



Ala Leu Ala Ala Ala Asp Met Tyr Val Leu Met Asn Gin Pro Asp Thr 
230 235 240 245 

gcg etc gcg cac ctt gca gca eta ttg cca aaa ccg gag get gec egg 883 
Ala Leu Ala His Leu Ala Ala Leu Leu Pro Lys Pro Glu Ala Ala Arg 
250 255 260 

egg ate gtg gag ttg ctg aac ttg ttt gat ccg ctg gac ctg gtc gca 931 
Arg lie Val Glu Leu Leu Asn Leu Phe Asp Pro Leu Asp Leu Val Ala 
265 270 275 

ttg gaa ate agg gcg cag gtg ggg aat gca atg age taagaaaaca 977 
Leu Glu He Arg Ala Gin Val Gly Asn Ala Met Ser 
280 285 

ctttaaatat tct 990 



<210> 596 
<211> 289 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 596 

Met Asp His Ala His Asp Ser Cys Ser Pro Thr Leu Arg Arg Asp Leu 
15 10 15 

Glu Val Thr Gly Gin Leu Gin Pro Glu Lys Ala Val Asp Leu Ala Ala 
20 25 30 

Pro His Glu Gly Lys Val Ala Asn He Thr Lys Val Thr Ser Ser Asn 
35 40 45 

Met Glu His Thr He Thr Gin Ala Ser Lys Ala Lys Glu Val Val Val 
50 55 60 

Leu lie Gly His Ser Leu Leu Pro Thr Phe Gin Asp Leu Glu Lys Asp 
65 70 75 80 

He Leu His Phe Gin Ala Gly Asn Lys Gly Arg Phe Ser Val Ala He 
85 90 95 

Val Asp Pro Asp Arg Ser Ala Asp Val Val Ala Arg Phe Arg Pro Lys 
100 105 110 

Gin He Pro Val Ala Tyr Val Val Lys Asp Gly Ala Ser He Ala Glu 
115 120 125 

Phe Asn Ser Leu Asn Lys Glu Pro Val Ala Gin Trp Leu Asp His Phe 
130 135 140 

Val Ser Arg Glu Thr He Pro Asn Glu Lys Glu Gly Asp Val Asp Lys 
145 150 155 160 

Gin He Asp Pro Arg Leu Trp Arg Ala Ala Glu Leu Val Asn Ala Gly 
165 170 175 

Asp Phe Arg Ala Ala Leu Ala Leu Tyr Glu Gin Leu Pro Gin Asp Ala 
180 185 190 



Thr Val Lys Arg Ala His Ala Ala Val Ser Val Leu Ala Arg Met Ser 
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195 200 



Val Ala Asp Arg Gly Glu Asp Pro 
210 215 

Asp Asp Val Asn Lys Ala Leu Ala 
225 230 

Asn Gin Pro Asp Thr Ala Leu Ala 
245 



Pro Glu Ala Ala Arg Arg lie Val 
260 



Leu Asp Leu Val Ala Leu Glu lie 
275 280 



205 



lie Glu Lys Ser Arg Arg Asp Pro 
220 



Ala Ala Asp Met Tyr Val Leu Met 
235 240 



His Leu Ala Ala Leu Leu Pro Lys 
250 255 



Glu Leu Leu Asn Leu Phe Asp Pro 
265 270 

Arg Ala Gin Val Gly Asn Ala Met 
285 



Ser 



<210> 597 
<211> 1737 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (1714 ) 

<223> RXN00493 



<400> 597 

cccgttacgg cggcaccgag atcaagttcg gtggcgtgga gtacttgctt ctctccgctc 60 



gtgacatcct cgcaatcgtc gagaagtagg ggataagttc atg gca aag etc att 

Met Ala Lys Leu lie 
1 5 



get ttt gac cag gac gec cgc gaa ggc att etc egg ggc gtt gac get 
Ala Phe Asp Gin Asp Ala Arg Glu Gly lie Leu Arg Gly Val Asp Ala 



ctg gca aac get gtc aag gta acc etc ggc cca cgc ggc cgt aac gtg 
Leu Ala Asn Ala Val Lys Val Thr Leu Gly Pro Arg Gly Arg Asn Val 



gtt ctt gat aag gca ttc ggc gga cct ctg gtc acc aac gac ggt gtc 
Val Leu Asp Lys Ala Phe Gly Gly Pro Leu Val Thr Asn Asp Gly Val 



acc att gec cgc gac ate gac ctt gag gat cct ttt gag aac etc ggt 
Thr lie Ala Arg Asp lie Asp Leu Glu Asp Pro Phe Glu Asn Leu Gly 



gcg cag ctg gtg aag tec gtt get gtt aag acc aac gac ate get ggt 
Ala Gin Leu Val Lys Ser Val Ala Val Lys Thr Asn Asp lie Ala Gly 
70 75 80 85 



gac ggc acc acg act gca act ctg ctt get cag gca etc att get gaa 
Asp Gly Thr Thr Thr Ala Thr Leu Leu Ala Gin Ala Leu lie Ala Glu 
90 95 100 



403 
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ggc ctg cgc aac gtt get get ggc gca aac cca atg gag etc aac aag 451 
Gly Leu Arg Asn Val Ala Ala Gly Ala Asn Pro Met Glu Leu Asn Lys 
105 110 115 

ggt att tct gca get gca gaa aag ace ttg gaa gag ttg aag gca cgc 4 99 
Gly He Ser Ala Ala Ala Glu Lys Thr Leu Glu Glu Leu Lys Ala Arg 
120 125 130 

gca acc gag gtg tct gac acc aag gaa ate gca aac gtc get acc gtt 547 
Ala Thr Glu Val Ser Asp Thr Lys Glu He Ala Asn Val Ala Thr Val 
135 140 145 

tea tec cgc gat gaa gtt gtc ggc gag ate gtt get gca gcg atg gaa 595 
Ser Ser Arg Asp Glu Val Val Gly Glu He Val Ala Ala Ala Met Glu 
150 155 160 165 

aag gtt ggc aag gac ggt gtc gtc acc gtt gag gag tec cag tec ate 643 
Lys Val Gly Lys Asp Gly Val Val Thr Val Glu Glu Ser Gin Ser He 
170 175 180 

gag act get etc gag gtc acc gaa ggt att tct ttc gac aag ggc tac 691 
Glu Thr Ala Leu Glu Val Thr Glu Gly He Ser Phe Asp Lys Gly Tyr 
185 190 195 

ctt tec cct tat ttc ate aac gac aac gac act cag cag get gtc ctg 739 
Leu Ser Pro Tyr Phe He Asn Asp Asn Asp Thr Gin Gin Ala Val Leu 
200 205 210 

gac aac cct gca gtg ctg ctt gtt cgc aac aag att tct tec etc cca 787 
Asp Asn Pro Ala Val Leu Leu Val Arg Asn Lys He Ser Ser Leu Pro 
215 220 225 

gac ttc etc cca ttg ctg gag aag gtt gtg gag tec aac cgt cct ttg 835 
Asp Phe Leu Pro Leu Leu Glu Lys Val Val Glu Ser Asn Arg Pro Leu 
230 235 240 245 

ctg ate ate gca gaa gac gtc gag ggc gag cct ttg cag acc ctg gtt 883 
Leu He He Ala Glu Asp Val Glu Gly Glu Pro Leu Gin Thr Leu Val 
250 255 260 

gtg aac tec ate cgc aag acc ate aag gtc gtt gca gtg aag tec cct 931 
Val Asn Ser He Arg Lys Thr He Lys Val Val Ala Val Lys Ser Pro 
265 270 275 

tac ttc ggt gac cga cgc aag gcg ttc atg gat gac ctg get att gtc 979 
Tyr Phe Gly Asp Arg Arg Lys Ala Phe Met Asp Asp Leu Ala He Val 
280 285 290 

acc aag gca act gtc gtg gat cca gaa gtg ggc ate aac etc aac gaa 1027 
Thr Lys Ala Thr Val Val Asp Pro Glu Val Gly He Asn Leu Asn Glu 
295 300 305 

get ggc gaa gaa gtt ttc ggt acc gca cgc cgc ate acc gtt tec aag 1075 
Ala Gly Glu Glu Val Phe Gly Thr Ala Arg Arg He Thr Val Ser Lys 
310 315 320 325 

gac gaa acc ate ate gtt gat ggt gca ggt tec gca gaa gac gtt gaa 1123 
Asp Glu Thr He He Val Asp Gly Ala Gly Ser Ala Glu Asp Val Glu 
330 335 340 
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gca cgt cgc ggc cag ate cgt cgc gaa ate gec aac acc gat tec acc 
Ala Arg Arg Gly Gin He Arg Arg Glu He Ala Asn Thr Asp Ser Thr 
345 350 355 

tgg gat cgc gaa aag gca gaa gag cgt ttg get aag etc tec ggt ggt 
Trp Asp Arg Glu Lys Ala Glu Glu Arg Leu Ala Lys Leu Ser Gly Gly 
360 365 370 

att get gtc ate cgc gtt ggt gca gca act gaa acc gaa gtc aac gac 
He Ala Val lie Arg Val Gly Ala Ala Thr Glu Thr Glu Val Asn Asp 
375 380 385 

cgc aag ctg cgt gtc gaa gat gec ate aac get get cgc gca gca gca 
Arg Lys Leu Arg Val Glu Asp Ala He Asn Ala Ala Arg Ala Ala Ala 
390 395 400 405 

caa gaa ggc gtt ate get ggt ggc ggt tec get ttg gtt cag ate get 
Gin Glu Gly Val He Ala Gly Gly Gly Ser Ala Leu Val Gin He Ala 
410 415 420 

gag act ctg aag get tac gec gaa gag ttc gaa ggc gac cag aag gtc 
Glu Thr Leu Lys Ala Tyr Ala Glu Glu Phe Glu Gly Asp Gin Lys Val 
425 430 435 

ggc gtt cgc gca ctg get act get ttg ggc aag cca gcg tac tgg ate 
Gly Val Arg Ala Leu Ala Thr Ala Leu Gly Lys Pro Ala Tyr Trp He 
440 445 450 

gee tec aac gca ggt ctt gac ggc tct gtt gtt gtt gca cgc act get 
Ala Ser Asn Ala Gly Leu Asp Gly Ser Val Val Val Ala Arg Thr Ala 
455 460 465 

get ctg cca aac ggc gag ggc ttc aac get gca act ttg gaa tac gga 
Ala Leu Pro Asn Gly Glu Gly Phe Asn Ala Ala Thr Leu Glu Tyr Gly 
470 475 480 485 

aac ctg ate aac gac ggt gtc ate gac cca gtc aag gtc acc cat tec 
Asn Leu He Asn Asp Gly Val He Asp Pro Val Lys Val Thr His Ser 
490 495 500 

gca gta gtg aat gca acc tct gtt gca cgc atg gtt ctg acc act gag 
Ala Val Val Asn Ala Thr Ser Val Ala Arg Met Val Leu Thr Thr Glu 
505 510 515 

get tct gtt gtt gag aag cct gca gaa gaa gca gec gat gca cat gca 
Ala Ser Val Val Glu Lys Pro Ala Glu Glu Ala Ala Asp Ala His Ala 
520 525 530 

gga cat cat cac cac taaagttctg tgaaaaacac cgt 
Gly His His His His 
535 



<210> 598 
<211> 538 
<212> PRT 

<213> Corynebacter 



<400> 598 

Met Ala Lys Leu He Ala Phe Asp Gin Asp Ala Arg Glu Gly He Leu 
15 10 15 
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Arg Gly Val Asp Ala Leu Ala Asn Ala Val Lys Val Thr Leu Gly Pro 
20 25 30 

Arg Gly Arg Asn Val Val Leu Asp Lys Ala Phe Gly Gly Pro Leu Val 
35 40 45 

Thr Asn Asp Gly Val Thr He Ala Arg Asp He Asp Leu Glu Asp Pro 
50 55 60 

Phe Glu Asn Leu Gly Ala Gin Leu Val Lys Ser Val Ala Val Lys Thr 
65 70 75 80 

Asn Asp He Ala Gly Asp Gly Thr Thr Thr Ala Thr Leu Leu Ala Gin 
85 90 95 

Ala Leu He Ala Glu Gly Leu Arg Asn Val Ala Ala Gly Ala Asn Pro 
100 105 HO 

Met Glu Leu Asn Lys Gly He Ser Ala Ala Ala Glu Lys Thr Leu Glu 
115 120 125 

Glu Leu Lys Ala Arg Ala Thr Glu Val Ser Asp Thr Lys Glu He Ala 
130 135 140 

Asn Val Ala Thr Val Ser Ser Arg Asp Glu Val Val Gly Glu He Val 
145 150 155 160 

Ala Ala Ala Met Glu Lys Val Gly Lys Asp Gly Val Val Thr Val Glu 
165 170 175 

Glu Ser Gin Ser He Glu Thr Ala Leu Glu Val Thr Glu Gly He Ser 
180 185 190 

Phe Asp Lys Gly Tyr Leu Ser Pro Tyr Phe He Asn Asp Asn Asp Thr 
195 200 205 

Gin Gin Ala Val Leu Asp Asn Pro Ala Val Leu Leu Val Arg Asn Lys 
210 215 220 

He Ser Ser Leu Pro Asp Phe Leu Pro Leu Leu Glu Lys Val Val Glu 
225 230 235 240 

Ser Asn Arg Pro Leu Leu He He Ala Glu Asp Val Glu Gly Glu Pro 
245 250 255 

Leu Gin Thr Leu Val Val Asn Ser lie Arg Lys Thr He Lys Val Val 
260 265 270 

Ala Val Lys Ser Pro Tyr Phe Gly Asp Arg Arg Lys Ala Phe Met Asp 
275 280 285 

Asp Leu Ala He Val Thr Lys Ala Thr Val Val Asp Pro Glu Val Gly 
290 295 300 

He Asn Leu Asn Glu Ala Gly Glu Glu Val Phe Gly Thr Ala Arg Arg 
305 310 315 320 

He Thr Val Ser Lys Asp Glu Thr He He Val Asp Gly Ala Gly Ser 
325 330 335 
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Ala Glu Asp Val Glu Ala Arg Arg Gly Gin lie Arg Arg Glu lie Ala 
340 345 350 

Asn Thr Asp Ser Thr Trp Asp Arg Glu Lys Ala Glu Glu Arg Leu Ala 
355 360 365 

Lys Leu Ser Gly Gly He Ala Val He Arg Val Gly Ala Ala Thr Glu 
370 375 380 

Thr Glu Val Asn Asp Arg Lys Leu Arg Val Glu Asp Ala He Asn Ala 
385 390 395 400 

Ala Arg Ala Ala Ala Gin Glu Gly Val He Ala Gly Gly Gly Ser Ala 
405 410 415 

Leu Val Gin He Ala Glu Thr Leu Lys Ala Tyr Ala Glu Glu Phe Glu 
420 425 430 

Gly Asp Gin Lys Val Gly Val Arg Ala Leu Ala Thr Ala Leu Gly Lys 
435 440 445 

Pro Ala Tyr Trp He Ala Ser Asn Ala Gly Leu Asp Gly Ser Val Val 
450 455 460 

Val Ala Arg Thr Ala Ala Leu Pro Asn Gly Glu Gly Phe Asn Ala Ala 
465 470 475 480 

Thr Leu Glu Tyr Gly Asn Leu He Asn Asp Gly Val He Asp Pro Val 
485 490 495 

Lys Val Thr His Ser Ala Val Val Asn Ala Thr Ser Val Ala Arg Met 
500 505 510 

Val Leu Thr Thr Glu Ala Ser Val Val Glu Lys Pro Ala Glu Glu Ala 
515 520 525 

Ala Asp Ala His Ala Gly His His His His 
530 535 



<210> 599 
<211> 1977 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1954) 

<223> RXN02543 

<400> 599 

ctcaatgagg agtttttctt accggcgaaa gtcggtggga agcaagtcaa agctcaagcc 60 

gtggacagta ctaaaatcac ctaaaacagg aggcaccatt atg gga cgt gca gta 11 

Met Gly Arg Ala Val 
1 5 

gga att gac ctt gga acc acc aac tct gtg gtt tec gta ctt gaa ggc 16 
Gly He Asp Leu Gly Thr Thr Asn Ser Val Val Ser Val Leu Glu Gly 
10 15 20 
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ggc gag cca gta gtt ate gca aac gca gaa ggc tea cgc acc acc cct 
Gly Glu Pro Val Val He Ala Asn Ala Glu Gly Ser Arg Thr Thr Pro 



tec gtc gtt gca ttc gca aag aac ggt gaa gtt eta gtc ggc cag tec 
Ser Val Val Ala Phe Ala Lys Asn Gly Glu Val Leu Val Gly Gin Ser 



get aag aac cag gcg gtc acc aac gtt gac cgc acc att cgc tec gtc 
Ala Lys Asn Gin Ala Val Thr Asn Val Asp Arg Thr He Arg Ser Val 



aag cgc cac ate ggc acc gac tgg tec gtt get ate gat gac aag aac 
Lys Arg His He Gly Thr Asp Trp Ser Val Ala He Asp Asp Lys Asn 
70 75 80 85 



tac acc tea cag gaa ate teg get cgt acc ctg atg aag ctg aag cgc 
Tyr Thr Ser Gin Glu He Ser Ala Arg Thr Leu Met Lys Leu Lys Arg 
90 95 100 



gac get gaa gca tac ctg ggc gag gac gtc act gat get gtt att acc 
Asp Ala Glu Ala Tyr Leu Gly Glu Asp Val Thr Asp Ala Val He Thr 
105 110 115 



gtt cct gca tac ttc gag gac tea cag cgc cag gca acc aag gaa get 
Val Pro Ala Tyr Phe Glu Asp Ser Gin Arg Gin Ala Thr Lys Glu Ala 
120 125 130 



ggt cag ate gca ggc ctt aac gtt ctg cgt att gtt aac gag cca acc 547 
Gly Gin He Ala Gly Leu Asn Val Leu Arg He Val Asn Glu Pro Thr 
135 140 145 



gcg get gca ctt gca tac ggc ctt gag aag ggc gag cag gag cag acc 
Ala Ala Ala Leu Ala Tyr Gly Leu Glu Lys Gly Glu Gin Glu Gin Thr 
150 155 160 165 



att ctg gta ttc gac etc ggt ggc ggc acc ttc gac gtc tec etc eta 
He Leu Val Phe Asp Leu Gly Gly Gly Thr Phe Asp Val Ser Leu Leu 
170 175 180 



gag ate ggc gac ggt gtt gtt gag gtt cgc gca acc tec ggc gat aac 
Glu He Gly Asp Gly Val Val Glu Val Arg Ala Thr Ser Gly Asp Asn 
185 190 195 



gag etc ggt ggc gac gac tgg gat cag cgt ate gtt gac tgg ctg gta 
Glu Leu Gly Gly Asp Asp Trp Asp Gin Arg He Val Asp Trp Leu Val 
200 205 210 



gag aag ttc cag tec tec aac ggc att gac ctg acc aag gac aag atg 787 
Glu Lys Phe Gin Ser Ser Asn Gly He Asp Leu Thr Lys Asp Lys Met 
215 220 225 



gee ctg cag cgt ctg cgt gag gca get gag aag gca aag ate gag ctg 835 
Ala Leu Gin Arg Leu Arg Glu Ala Ala Glu Lys Ala Lys He Glu Leu 
230 235 240 245 



tec tct tec cag agt gca aac ate aac ctt cct tac ate acc gtt gat 883 
Ser Ser Ser Gin Ser Ala Asn He Asn Leu Pro Tyr He Thr Val Asp 
250 255 260 



gca gac aag aac cca ctg ttc ttg gat gag acc ctt tec cgt gee gag 
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Ala Asp Lys Asn Pro Leu Phe Leu Asp Glu Thr Leu Ser Arg Ala Glu 
265 270 275 

ttc cag cgc ate acc cag gac etc ctg gec cgc acc aag act cct ttc 
Phe Gin Arg lie Thr Gin Asp Leu Leu Ala Arg Thr Lys Thr Pro Phe 
280 285 290 

aac cag gtt gtt aag gac get ggc gtg tec gtc teg gag ate gac cac 
Asn Gin Val Val Lys Asp Ala Gly Val Ser Val Ser Glu lie Asp His 
295 300 305 

gtt gtt etc gtc ggt ggt tec acc cgt atg cct get gtt acc gaa ctg 
Val Val Leu Val Gly Gly Ser Thr Arg Met Pro Ala Val Thr Glu Leu 
310 315 320 325 

gtc aag gaa ctg acc ggt gga cgt gag cca aac aag ggt gtt aac cca 
Val Lys Glu Leu Thr Gly Gly Arg Glu Pro Asn Lys Gly Val Asn Pro 
330 335 340 

gat gag gtt gtt gca gtt ggt gca gca ctt cag gec ggt gtt etc cgc 
Asp Glu Val Val Ala Val Gly Ala Ala Leu Gin Ala Gly Val Leu Arg 
345 350 355 

ggc gag gtc aag gat gtt ctt ctt ctt gac gtc acc cca ctg tec etc 
Gly Glu Val Lys Asp Val Leu Leu Leu Asp Val Thr Pro Leu Ser Leu 
360 365 370 

ggc att gag acc aag ggt ggc gtg atg acc aag etc ate gag cgc aac 
Gly He Glu Thr Lys Gly Gly Val Met Thr Lys Leu He Glu Arg Asn 
375 380 385 

acc acc ate cct acc aag cgt tec gag acc ttc acc acc gca gag gac 
Thr Thr lie Pro Thr Lys Arg Ser Glu Thr Phe Thr Thr Ala Glu Asp 
390 395 400 405 

aac cag cct tct gtt cag ate cag gtc ttc cag ggc gag cgt gaa ate 
Asn Gin Pro Ser Val Gin He Gin Val Phe Gin Gly Glu Arg Glu He 
410 415 420 

gca acc gec aac aag ctg etc gga tec ttc gag etc ggc ggc ate gca 
Ala Thr Ala Asn Lys Leu Leu Gly Ser Phe Glu Leu Gly Gly He Ala 
425 430 435 

cct gca cca cgt ggc gtc cca cag ate gag gtc act ttc gac ate gac 
Pro Ala Pro Arg Gly Val Pro Gin He Glu Val Thr Phe Asp He Asp 
440 445 450 

gec aac ggc ate gtc cac gtc acc gca aag gac aag ggt act ggc aag 
Ala Asn Gly lie Val His Val Thr Ala Lys Asp Lys Gly Thr Gly Lys 
455 460 465 

gaa aac acc ate acc att cag gac ggc tec ggt etc tec cag gat gaa 
Glu Asn Thr He Thr He Gin Asp Gly Ser Gly Leu Ser Gin Asp Glu 
470 475 480 485 

att gat cgc atg ate aag gat get gaa get cac get gat gag gac aag 
He Asp Arg Met He Lys Asp Ala Glu Ala His Ala Asp Glu Asp Lys 
490 495 500 

aag cgc cgc gag gag cag gaa gtc cgc aac aac get gag tec ctg gtt 
Lys Arg Arg Glu Glu Gin Glu Val Arg Asn Asn Ala Glu Ser Leu Val 
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tac cag acc cgc aag ttc gtt gaa gag aac tec gag aag gtc tec gaa 1699 
Tyr Gin Thr Arg Lys Phe Val Glu Glu Asn Ser Glu Lys Val Ser Glu 
520 525 530 

gac etc aag gca aag gtc gaa gag gca gec aag ggc gtt gaa gaa gca 1747 
Asp Leu Lys Ala Lys Val Glu Glu Ala Ala Lys Gly Val Glu Glu Ala 
535 540 545 

etc aag ggc gag gac etc gag gca ate aag get gca gtt gag aag ctg 1795 
Leu Lys Gly Glu Asp Leu Glu Ala He Lys Ala Ala Val Glu Lys Leu 
550 555 560 565 

aac acc gag tec cag gaa atg ggt aag get ate tac gag get gac get 1843 
Asn Thr Glu Ser Gin Glu Met Gly Lys Ala He Tyr Glu Ala Asp Ala 
570 575 580 

get get ggt gca acc cag get gac gca ggt gca gaa ggc get gca gat 1891 
Ala Ala Gly Ala Thr Gin Ala Asp Ala Gly Ala Glu Gly Ala Ala Asp 
585 590 595 

gac aat gtt gtt gac get gaa gtt gtc gaa gac gac gca get gac aat 1939 
Asp Asn Val Val Asp Ala Glu Val Val Glu Asp Asp Ala Ala Asp Asn 
600 605 " 610 

ggt gag gac aag aag taaatgacta cccctaacgg aat 1977 
Gly Glu Asp Lys Lys 
615 



<210> 600 
<211> 618 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 600 

Met Gly Arg Ala Val Gly He Asp Leu Gly Thr Thr Asn Ser Val Val 
15 10 15 

Ser Val Leu Glu Gly Gly Glu Pro Val Val He Ala Asn Ala Glu Gly 
20 25 30 

Ser Arg Thr Thr Pro Ser Val Val Ala Phe Ala Lys Asn Gly Glu Val 
35 40 45 

Leu Val Gly Gin Ser Ala Lys Asn Gin Ala Val Thr Asn Val Asp Arg 
50 55 60 

Thr He Arg Ser Val Lys Arg His He Gly Thr Asp Trp Ser Val Ala 
65 70 75 80 

He Asp Asp Lys Asn Tyr Thr Ser Gin Glu He Ser Ala Arg Thr Leu 
85 90 95 

Met Lys Leu Lys Arg Asp Ala Glu Ala Tyr Leu Gly Glu Asp Val Thr 
100 105 HO 

Asp Ala Val He Thr Val Pro Ala Tyr Phe Glu Asp Ser Gin Arg Gin 
115 120 125 
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Ala Thr Lys Glu Ala Gly Gin He Ala Gly Leu Asn Val Leu Arg He 
130 135 140 

Val Asn Glu Pro Thr Ala Ala Ala Leu Ala Tyr Gly Leu Glu Lys Gly 
145 150 155 160 

Glu Gin Glu Gin Thr He Leu Val Phe Asp Leu Gly Gly Gly Thr Phe 
165 170 175 

Asp Val Ser Leu Leu Glu He Gly Asp Gly Val Val Glu Val Arg Ala 
180 185 190 

Thr Ser Gly Asp Asn Glu Leu Gly Gly Asp Asp Trp Asp Gin Arg He 
195 200 205 

Val Asp Trp Leu Val Glu Lys Phe Gin Ser Ser Asn Gly He Asp Leu 
210 215 220 

Thr Lys Asp Lys Met Ala Leu Gin Arg Leu Arg Glu Ala Ala Glu Lys 
225 230 235 240 

Ala Lys He Glu Leu Ser Ser Ser Gin Ser Ala Asn He Asn Leu Pro 
245 250 255 

Tyr He Thr Val Asp Ala Asp Lys Asn Pro Leu Phe Leu Asp Glu Thr 
260 265 270 

Leu Ser Arg Ala Glu Phe Gin Arg He Thr Gin Asp Leu Leu Ala Arg 
275 280 285 

Thr Lys Thr Pro Phe Asn Gin Val Val Lys Asp Ala Gly Val Ser Val 
290 295 300 

Ser Glu He Asp His Val Val Leu Val Gly Gly Ser Thr Arg Met Pro 
305 310 315 320 

Ala Val Thr Glu Leu Val Lys Glu Leu Thr Gly Gly Arg Glu Pro Asn 
325 330 335 

Lys Gly Val Asn Pro Asp Glu Val Val Ala Val Gly Ala Ala Leu Gin 
340 345 350 

Ala Gly Val Leu Arg Gly Glu Val Lys Asp Val Leu Leu Leu Asp Val 
355 360 365 

Thr Pro Leu Ser Leu Gly He Glu Thr Lys Gly Gly Val Met Thr Lys 
370 375 380 

Leu He Glu Arg Asn Thr Thr He Pro Thr Lys Arg Ser Glu Thr Phe 
385 390 395 400 

Thr Thr Ala Glu Asp Asn Gin Pro Ser Val Gin He Gin Val Phe Gin 
405 410 415 

Gly Glu Arg Glu He Ala Thr Ala Asn Lys Leu Leu Gly Ser Phe Glu 
420 425 430 

Leu Gly Gly lie Ala Pro Ala Pro Arg Gly Val Pro Gin He Glu Val 
435 440 445 

Thr Phe Asp He Asp Ala Asn Gly He Val His Val Thr Ala Lys Asp 
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Lys Gly Thr Gly Lys Glu Asn Thr lie Thr He Gin Asp Gly Ser Gly 
465 470 475 480 

Leu Ser Gin Asp Glu He Asp Arg Met He Lys Asp Ala Glu Ala His 
485 490 495 

Ala Asp Glu Asp Lys Lys Arg Arg Glu Glu Gin Glu Val Arg Asn Asn 
500 505 510 

Ala Glu Ser Leu Val Tyr Gin Thr Arg Lys Phe Val Glu Glu Asn Ser 
515 520 525 

Glu Lys Val Ser Glu Asp Leu Lys Ala Lys Val Glu Glu Ala Ala Lys 
530 535 540 

Gly Val Glu Glu Ala Leu Lys Gly Glu Asp Leu Glu Ala He Lys Ala 
545 550 555 560 

Ala Val Glu Lys Leu Asn Thr Glu Ser Gin Glu Met Gly Lys Ala He 
565 570 575 

Tyr Glu Ala Asp Ala Ala Ala Gly Ala Thr Gin Ala Asp Ala Gly Ala 
580 585 590 

Glu Gly Ala Ala Asp Asp Asn Val Val Asp Ala Glu Val Val Glu Asp 
595 600 605 

Asp Ala Ala Asp Asn Gly Glu Asp Lys Lys 
610 615 



<210> 601 
<211> 1575 
<212> DNA 
<213> Corynebact 



<220> 
<221> CDS 

<222> (101) . . (1552) 
<223> RXN01345 



<400> 601 

cataacctca ttgaacatgc aaaactaatg cttttggggg gtatgcataa attcgtttcg 60 

ttccactgca cagcccgaaa atgctgctag ggtcaagttc atg cgt ttt gga ctt 115 

Met Arg Phe Gly Leu 
1 5 

gac ttg gga act acc cgc aca ate gcg gec gec gtg gac cgc gga aac 163 

Asp Leu Gly Thr Thr Arg Thr He Ala Ala Ala Val Asp Arg Gly Asn 
10 15 20 

tat ccc ate gtc act gtg gaa gat tct tta ggc gac acc cac gat ttc 211 

Tyr Pro He Val Thr Val Glu Asp Ser Leu Gly Asp Thr His Asp Phe 

25 30 35 

att cca tct gtg gtg gec etc aag gca gat agg att gtc gcg ggt tgg 259 

He Pro Ser Val Val Ala Leu Lys Ala Asp Arg He Val Ala Gly Trp 
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gat get att gag gtt ggg cag gac cac cct tec ttc gta cgt tct ttc 
Asp Ala lie Glu Val Gly Gin Asp His Pro Ser Phe Val Arg Ser Phe 



aaa cgc eta etc tct gaa ccc aat gtc acg gaa gec ace ccg gtc tac 355 
Lys Arg Leu Leu Ser Glu Pro Asn Val Thr Glu Ala Thr Pro Val Tyr 
70 75 80 85 

ttg ggc gat cat gta cac cct ttg ggc gec gtc ctg gag get ttt gcg 403 
Leu Gly Asp His Val His Pro Leu Gly Ala Val Leu Glu Ala Phe Ala 
90 95 100 

gaa aac gtg gtc act gcg ctg cgt gca ttt cag acg caa ttg gga gat 451 
Glu Asn Val Val Thr Ala Leu Arg Ala Phe Gin Thr Gin Leu Gly Asp 
105 110 115 

acc tec ccg ate gaa gta gtc att ggt gtg ccc gee. aac tec cac age 499 
Thr Ser Pro lie Glu Val Val He Gly Val Pro Ala Asn Ser His Ser 
120 125 130 

gec cag cga ctg etc acc atg tec gec ttc age gee aca ggc ate acc 547 
Ala Gin Arg Leu Leu Thr Met Ser Ala Phe Ser Ala Thr Gly He Thr 
135 140 145 

gtt gtc ggt ttg gtc aat gag ccc age gec gca get ttc gag tac acc 595 
Val Val Gly Leu Val Asn Glu Pro Ser Ala Ala Ala Phe Glu Tyr Thr 
150 155 160 165 

cac cgc cac gec cgc acc tta aac tec aag cgc caa gee ate gtg gtt 643 
His Arg His Ala Arg Thr Leu Asn Ser Lys Arg Gin Ala He Val Val 
170 175 180 

tat gat ttg gga ggc gga aca ttc gac tec teg etc ate cgc ate gac 691 
Tyr Asp Leu Gly Gly Gly Thr Phe Asp Ser Ser Leu He Arg He Asp 
185 190 195 

ggc acc cac cac gag gtt gtg tec tec att ggc att tea cgc ctt ggt 739 
Gly Thr His His Glu Val Val Ser Ser He Gly He Ser Arg Leu Gly 
200 205 210 

ggc gat gat ttc gat gaa ate etc etc caa tgc gcg etc aag gee gca 787 
Gly Asp Asp Phe Asp Glu He Leu Leu Gin Cys Ala Leu Lys Ala Ala 
215 220 225 

ggc aga cag cac gat gcg ttt ggc aag cgt get aaa aac acg ctt etc 835 
Gly Arg Gin His Asp Ala Phe Gly Lys Arg Ala Lys Asn Thr Leu Leu 
230 235 240 245 

gac gaa tec cgc aac gcg aag gaa get ctt gtt ccg caa tec cgt cgc 883 
Asp Glu Ser Arg Asn Ala Lys Glu Ala Leu Val Pro Gin Ser Arg Arg 
250 255 260 

ttg gtt eta gaa att ggc gac gac gac ate acc gtt cca gtg aac aag 931 
Leu Val Leu Glu He Gly Asp Asp Asp He Thr Val Pro Val Asn Lys 
265 270 275 

ttc tac gag get gee act ccc ctg gtg gaa aaa tec ttg tec ate atg 979 
Phe Tyr Glu Ala Ala Thr Pro Leu Val Glu Lys Ser Leu Ser He Met 
280 285 290 
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gaa ccc etc ate ggc gtc gat gat ctt aaa gat tec gac ate gca ggc 
Glu Pro Leu He Gly Val Asp Asp Leu Lys Asp Ser Asp He Ala Gly 
295 300 305 

ate tac ctt gtt ggt gga gga tec teg etc cca etc gtt tec agg ttg 
He Tyr Leu Val Gly Gly Gly Ser Ser Leu Pro Leu Val Ser Arg Leu 
310 315 320 325 

etc cgc gag cgt ttc ggc cgc cgt gtc cac cgc tec cca ttc ccc tea 
Leu Arg Glu Arg Phe Gly Arg Arg Val His Arg Ser Pro Phe Pro Ser 
330 335 340 

ggt tec act gcg gtg ggt ctg gec ate gcg get gac cct tec tct ggt 
Gly Ser Thr Ala Val Gly Leu Ala He Ala Ala Asp Pro Ser Ser Gly 
345 350 355 

ttc cac eta agg gac cgc gtt gcg cga ggc ate ggt gtg ttc cgt gag 
Phe His Leu Arg Asp Arg Val Ala Arg Gly He Gly Val Phe Arg Glu 
360 365 370 

cac gat ret ggt cgt gee gtg age ttt gac ccg ctg ate gec ccg gac 
His Asp Ser Gly Arg Ala Val Ser Phe Asp Pro Leu He Ala Pro Asp 
375 380 385 

acc gat tct gcg acc gtg gcg aaa cga tgc tac aag gcg gtg cac aac 
Thr Asp Ser Ala Thr Val Ala Lys Arg Cys Tyr Lys Ala Val His Asn 
390 395 400 405 

att ggt tgg ttc agg ttc gtg gaa tac tec acc gtg tec gag gat ggc 
He Gly Trp Phe Arg Phe Val Glu Tyr Ser Thr Val Ser Glu Asp Gly 
410 415 420 

age ccc gga gat att tec ctg etc agt gaa ate aag att cct ttt gat 
Ser Pro Gly Asp He Ser Leu Leu Ser Glu He Lys He Pro Phe Asp 
425 430 435 

age tec ate acc gat gtg gat get acc gag att tea cgt ttc gat ggc 
Ser Ser He Thr Asp Val Asp Ala Thr Glu He Ser Arg Phe Asp Gly 
440 445 450 

cca gaa gta gaa gaa acc ate aca gtc aat gac aac ggc gtg get tec 
Pro Glu Val Glu Glu Thr He Thr Val Asn Asp Asn Gly Val Ala Ser 
455 460 465 

att tec ate aag ata etc ggc ggc gtt acc gtc gag cac aca att 
He Ser He Lys He Leu Gly Gly Val Thr Val Glu His Thr He 
470 475 480 



tagttaccat tttggtgctg gtg 



<210> 602 
<211> 484 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 602 

Met Arg Phe Gly Leu Asp Leu Gly Thr Thr Arg Thr He Ala Ala Ala 



Val Asp Arg Gly Asn Tyr Pro lie Val Thr Val Glu Asp Ser Leu Gly 
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20 



Asp Thr His Asp 
35 



He Val Ala Gly 
50 



Phe Val Arg Ser 
65 



Ala Thr Pro Val 



Leu Glu Ala Phe 
100 



Thr Gin Leu Gly 
115 



Ala Asn Ser His 
130 



Ala Thr Gly He 
145 



Ala Phe Glu Tyr 



Gin Ala He Val 

180 

Leu He Arg He 
195 

He Ser Arg Leu 
210 



Ala Leu Lys Ala 
225 



Lys Asn Thr Leu 



Pro Gin Ser Arg 
260 



Val Pro Val Asn 
275 

Ser Leu Ser He 
290 



Ser Asp He Ala 
305 



Leu Val Ser Arg 



Ser Pro Phe Pro 
340 



Phe He Pro Ser 
40 



Trp Asp Ala He 
55 



Phe Lys Arg Leu 
70 



Tyr Leu Gly Asp 

85 



Ala Glu Asn Val 



Asp Thr Ser Pro 
120 

Ser Ala Gin Arg 
135 



Thr Val Val Gly 
150 

Thr His Arg His 
165 

Val Tyr Asp Leu 



Asp Gly Thr His 
200 

Gly Gly Asp Asp 
215 

Ala Gly Arg Gin 
230 



Leu Asp Glu Ser 
245 



Arg Leu Val Leu 



Lys Phe Tyr Glu 
280 



Met Glu Pro Leu 
295 



Gly He Tyr Leu 
310 



Leu Leu Arg Glu 
325 



Ser Gly Ser Thr 



25 



Val Val Ala Leu 



Glu Val Gly Gin 
60 



Leu Ser Glu Pro 
75 



His Val His Pro 
90 

Val Thr Ala Leu 
105 

He Glu Val Val 



Leu Leu Thr Met 
140 



Leu Val Asn Glu 

155 



Ala Arg Thr Leu 
170 



Gly Gly Gly Thr 
185 



His Glu Val Val 



Phe Asp Glu He 
220 



His Asp Ala Phe 
235 



Arg Asn Ala Lys 
250 



Glu He Gly Asp 
265 



Ala Ala Thr Pro 



He Gly Val Asp 
300 



Val Gly Gly Gly 
315 



Arg Phe Gly Arg 
330 



Ala Val Gly Leu 
345 



30 

Lys Ala Asp Arg 
45 

Asp His Pro Ser 



Asn Val Thr Glu 
80 

Leu Gly Ala Val 
95 

Arg Ala Phe Gin 
110 

He Gly Val Pro 
125 

Ser Ala Phe Ser 



Pro Ser Ala Ala 
160 

Asn Ser Lys Arg 
175 

Phe Asp Ser Ser 
190 

Ser Ser He Gly 
205 

Leu Leu Gin Cys 



Gly Lys Arg Ala 
240 

Glu Ala Leu Val 
255 

Asp Asp lie Thr 
270 

Leu Val Glu Lys 
285 

Asp Leu Lys Asp 



Ser Ser Leu Pro 
320 

Arg Val His Arg 
335 

Ala lie Ala Ala 
350 
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Asp Pro Ser Ser Gly Phe His Leu 
355 360 

Gly Val Phe Arg Glu His Asp Ser 
370 375 

Leu lie Ala Pro Asp Thr Asp Ser 
385 390 

Lys Ala Val His Asn lie Gly Trp 
405 

Val Ser Glu Asp Gly Ser Pro Gly 
420 

Lys lie Pro Phe Asp Ser Ser lie 

435 440 

Ser Arg Phe Asp Gly Pro Glu Val 
450 455 

Asn Gly Val Ala Ser He Ser He 
465 470 

Glu His Thr He 



Arg Asp Arg Val Ala Arg Gly He 
365 

Gly Arg Ala Val Ser Phe Asp Pro 
380 

Ala Thr Val Ala Lys Arg Cys Tyr 
395 400 

Phe Arg Phe Val Glu Tyr Ser Thr 
410 415 

Asp He Ser Leu Leu Ser Glu lie 
425 430 

Thr Asp Val Asp Ala Thr Glu He 
445 

Glu Glu Thr He Thr Val Asn Asp 
460 

Lys He Leu Gly Gly Val Thr Val 

475 480 



<210> 603 
<211> 1080 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1057) 
<223> RXN02736 

<400> 603 

cagaggatta cccagcgggt acgtggggtc caaagagcgc tgatgaaatg ctttcccgca 60 

acggtcacac ctggcgcagg ccataattta ggggcaaaaa atg ate ttt gaa ctt 115 

Met He Phe Glu Leu 



ccg gat acc acc acc cag caa att tec aag acc eta act cga ctg cgt 
Pro Asp Thr Thr Thr Gin Gin He Ser Lys Thr Leu Thr Arg Leu Arg 



gaa teg ggc acc cag gtc acc acc ggc cga gtg etc acc etc ate gtg 
Glu Ser Gly Thr Gin Val Thr Thr Gly Arg Val Leu Thr Leu lie Val 



gtc act gac tec gaa age gat gtc get gca gtt acc gag tec acc aat 
Val Thr Asp Ser Glu Ser Asp Val Ala Ala Val Thr Glu Ser Thr Asn 



gaa gee teg cgc gag cac cca tct cgc gtg ate att ttg gtg gtt ggc 
Glu Ala Ser Arg Glu His Pro Ser Arg Val He He Leu Val Val Gly 
55 60 65 



307 
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gat aaa act gca gaa aac aaa gtt gac gca gaa gtc cgt ate ggt ggc 355 
Asp Lys Thr Ala Glu Asn Lys Val Asp Ala Glu Val Arg lie Gly Gly 
70 75 80 85 

gac get ggt get tec gag atg ate ate atg cat etc aac gga cct gtc 403 
Asp Ala Gly Ala Ser Glu Met He He Met His Leu Asn Gly Pro Val 
90 95 100 

get gac aag etc cag tat gtc gtc aca cca ctg ttg ctt cct gac ace 451 
Ala Asp Lys Leu Gin Tyr Val Val Thr Pro Leu Leu Leu Pro Asp Thr 
105 110 115 

ccc ate gtt get tgg tgg cca ggt gaa tea cca aag aat cct tec cag 499 
Pro He Val Ala Trp Trp Pro Gly Glu Ser Pro Lys Asn Pro Ser Gin 
120 125 130 

gac cca att gga cgc ate gca caa cga cgc ate act gat get ttg tac 547 
Asp Pro He Gly Arg lie Ala Gin Arg Arg He Thr Asp Ala Leu Tyr 
135 140 145 

gac cgt gat gac gca eta gaa gat cgt gtt gag aac tat cac cca ggt 595 
Asp Arg Asp Asp Ala Leu Glu Asp Arg Val Glu Asn Tyr His Pro Gly 
150 155 160 165 

gat ace gac atg acg tgg gcg cgc ctt ace cag tgg egg gga ctt gtt 643 
Asp Thr Asp Met Thr Trp Ala Arg Leu Thr Gin Trp Arg Gly Leu Val 
170 175 180 

gee tec tea ttg gat cac cca cca cac age gaa ate act tec gtg agg 691 
Ala Ser Ser Leu Asp His Pro Pro His Ser Glu He Thr Ser Val Arg 
185 190 195 

ctg ace ggt gca age ggc agt ace teg gtg gat ttg get gca ggc tgg 739 
Leu Thr Gly Ala Ser Gly Ser Thr Ser Val Asp Leu Ala Ala Gly Trp 
200 205 210 

ttg gcg egg agg ctg aaa gtg cct gtg ate cgc gag gtg aca gat get 787 
Leu Ala Arg Arg Leu Lys Val Pro Val He Arg Glu Val Thr Asp Ala 
215 220 225 

ccc ace gtg cca acc gat gag ttt ggt act cca ctg ctg get ate cag 835 
Pro Thr Val Pro Thr Asp Glu Phe Gly Thr Pro Leu Leu Ala He Gin 
230 235 240 245 

cgc ctg gag ate gtt cgc acc acc ggc teg ate ate ate acc ate tat 883 
Arg Leu Glu He Val Arg Thr Thr Gly Ser He He He Thr He Tyr 
250 255 260 

gac get cat acc ctt cag gta gag atg ccg gaa tec ggc aat gec cca 931 
Asp Ala His Thr Leu Gin Val Glu Met Pro Glu Ser Gly Asn Ala Pro 
265 270 275 

teg ctg gtg get att ggt cgt cga agt gag tec gac tgc ttg tct gag 979 
Ser Leu Val Ala He Gly Arg Arg Ser Glu Ser Asp Cys Leu Ser Glu 
280 285 290 

gag ctt cgc cac atg gat cca gat ttg ggc tac cag cac gca eta tec 1027 
Glu Leu Arg His Met Asp Pro Asp Leu Gly Tyr Gin His Ala Leu Ser 
295 300 305 
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ggc ttg tec age gtc aag ctg gaa acc gtc taaggagaaa tacaacacta 
Gly Leu Ser Ser Val Lys Leu Glu Thr Val 
310 315 



1077 



tgg 



1080 



<210> 604 
<211> 319 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 604 

Met lie Phe Glu Leu Pro Asp Thr Thr Thr Gin Gin lie Ser Lys Thr 
15 10 15 

Leu Thr Arg Leu Arg Glu Ser Gly Thr Gin Val Thr Thr Gly Arg Val 
20 25 30 

Leu Thr Leu lie Val Val Thr Asp Ser Glu Ser Asp Val Ala Ala Val 
35 40 45 

Thr Glu Ser Thr Asn Glu Ala Ser Arg Glu His Pro Ser Arg Val lie 
50 55 60 

lie Leu Val Val Gly Asp Lys Thr Ala Glu Asn Lys Val Asp Ala Glu 
65 70 75 80 

Val Arg He Gly Gly Asp Ala Gly Ala Ser Glu Met He He Met His 
85 90 95 

Leu Asn Gly Pro Val Ala Asp Lys Leu Gin Tyr Val Val Thr Pro Leu 
100 105 110 

Leu Leu Pro Asp Thr Pro He Val Ala Trp Trp Pro Gly Glu Ser Pro 
115 120 125 

Lys Asn Pro Ser Gin Asp Pro He Gly Arg He Ala Gin Arg Arg He 
130 135 140 

Thr Asp Ala Leu Tyr Asp Arg Asp Asp Ala Leu Glu Asp Arg Val Glu 
145 150 155 160 

Asn Tyr His Pro Gly Asp Thr Asp Met Thr Trp Ala Arg Leu Thr Gin 
165 170 175 

Trp Arg Gly Leu Val Ala Ser Ser Leu Asp His Pro Pro His Ser Glu 
180 185 190 

He Thr Ser Val Arg Leu Thr Gly Ala Ser Gly Ser Thr Ser Val Asp 
195 200 205 

Leu Ala Ala Gly Trp Leu Ala Arg Arg Leu Lys Val Pro Val lie Arg 
210 215 220 

Glu Val Thr Asp Ala Pro Thr Val Pro Thr Asp Glu Phe Gly Thr Pro 
225 230 235 240 

Leu Leu Ala He Gin Arg Leu Glu He Val Arg Thr Thr Gly Ser He 



245 



250 



255 
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lie lie Thr lie Tyr Asp Ala His 
260 

Ser Gly Asn Ala Pro Ser Leu Val 

275 280 

Asp Cys Leu Ser Glu Glu Leu Arg 
290 295 

Gin His Ala Leu Ser Gly Leu Ser 
305 310 



Thr Leu Gin Val Glu Met Pro Glu 
265 270 

Ala He Gly Arg Arg Ser Glu Ser 
285 



His Met Asp Pro Asp Leu Gly Tyr 
300 

Ser Val Lys Leu Glu Thr Val 
315 



<210> 605 
<211> 1947 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1924) 
<223> RXN02280 



<400> 605 

cgcgattgcg tcatcgatcg ttgttgcttc catgcgcacc acactatctt tctgcacgcc 60 

ctgatgccct gtggattcaa aactgtgctt ttataggcgt atg caa gaa tec tea 115 

Met Gin Glu Ser Ser 

1 5 

cgt gat aat ttc caa gtt gac etc ggc ggc gtt gtt gat ctt ttg agt 163 

Arg Asp Asn Phe Gin Val Asp Leu Gly Gly Val Val Asp Leu Leu Ser 
10 15 20 

cgc cac att tat tec ggt ccg agg gtg tat gtg cgt gag ttg ctg cag 211 

Arg His He Tyr Ser Gly Pro Arg Val Tyr Val Arg Glu Leu Leu Gin 
25 30 35 



aat gcg gtt gat get tgt act gca cgt tct gaa cag ggt gag gag ggc 259 
Asn Ala Val Asp Ala Cys Thr Ala Arg Ser Glu Gin Gly Glu Glu Gly 
40 45 50 



tac gag ccg agt att cgt att egg ccg gtg ace aag gat cgt gee acg 307 
Tyr Glu Pro Ser He Arg He Arg Pro Val Thr Lys Asp Arg Ala Thr 
55 60 65 



ttt tea ctg gtt gat aat ggt acg ggc ctg ace gcg cag gag gcg egg 355 
Phe Ser Leu Val Asp Asn Gly Thr Gly Leu Thr Ala Gin Glu Ala Arg 
70 75 80 85 



gaa ttg ctg gcg acg gtg ggg egg acg teg aaa cgc gat gaa ttc ggt 403 
Glu Leu Leu Ala Thr Val Gly Arg Thr Ser Lys Arg Asp Glu Phe Gly 
90 95 100 



ctg cag egg gaa ggt cgc ctg ggg caa ttt ggc ate ggg ctg ctt agt 451 
Leu Gin Arg Glu Gly Arg Leu Gly Gin Phe Gly He Gly Leu Leu Ser 
105 110 115 



tgt ttc atg gtg gcg gat gag ate acc atg gtg teg cat gcg gag ggt 499 
Cys Phe Met Val Ala Asp Glu lie Thr Met Val Ser His Ala Glu Gly 
120 125 130 
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gcg teg gcg att egg tgg act ggt cat gcg gat ggc acc ttt aac ctg 547 
Ala Ser Ala lie Arg Trp Thr Gly His Ala Asp Gly Thr Phe Asn Leu 
135 140 145 

gag att ctt ggg gat gac gca acg gat gtc att ccg gtg ggc acg act 595 
Glu lie Leu Gly Asp Asp Ala Thr Asp Val lie Pro Val Gly Thr Thr 
150 155 160 165 

gtg cac ctg act ccg cgc cct gat gag cgc acg ttg ctg acg gaa aat 643 
Val His Leu Thr Pro Arg Pro Asp Glu Arg Thr Leu Leu Thr Glu Asn 
170 175 180 

tec gtg gtc acc att get agt aat tat ggc cgc tac ctg ccg att cct 691 
Ser Val Val Thr He Ala Ser Asn Tyr Gly Arg Tyr Leu Pro He Pro 
185 190 195 

att gtg gtg cag ggt gag aaa aac acc acc ate act aca teg ccg gtg 739 
He Val Val Gin Gly Glu Lys Asn Thr Thr He Thr Thr Ser Pro Val 
200 205 210 

ttt gca aag gat act gat cag cag cac agg ctg tat gec ggc egg gag 787 
Phe Ala Lys Asp Thr Asp Gin Gin His Arg Leu Tyr Ala Gly Arg Glu 
215 220 225 

cgc ctt ggt aaa act cct ttt gat gtc ate gat etc acc ggt cct ggc 835 
Arg Leu Gly Lys Thr Pro Phe Asp Val He Asp Leu Thr Gly Pro Gly 
230 235 240 245 

ate gag ggt gtg get tat gta ttg ccg gag gee cag get ccg cat atg 883 
He Glu Gly Val Ala Tyr Val Leu Pro Glu Ala Gin Ala Pro His Met 
250 255 260 

tec agg cgt cac agt att tat gtc aac cgc atg ttg gtc tct gat ggg 931 
Ser Arg Arg His Ser lie Tyr Val Asn Arg Met Leu Val Ser Asp Gly 
265 270 275 

cct tec acg gtg ctg ccc aac tgg gcg ttc ttt gtg gaa tgt gaa ate 979 
Pro Ser Thr Val Leu Pro Asn Trp Ala Phe Phe Val Glu Cys Glu He 
280 285 290 

aat tea acc gat ttg gaa ccc acc gca teg cgt gaa gcg etc atg gat 1027 
Asn Ser Thr Asp Leu Glu Pro Thr Ala Ser Arg Glu Ala Leu Met Asp 
295 300 305 

gac acc gcg ttc gcg gca acc agg gaa cat ate ggt gag tgc att aaa 1075 
Asp Thr Ala Phe Ala Ala Thr Arg Glu His He Gly Glu Cys He Lys 
310 315 320 325 

teg tgg ctg att aat etc gee atg acc aag cct cac cgc gtg egg gaa 1123 
Ser Trp Leu He Asn Leu Ala Met Thr Lys Pro His Arg Val Arg Glu 
330 335 340 

ttt act gcg att cat gat ctt gec ctg cgc gag ctg tgc caa teg gac 1171 
Phe Thr Ala He His Asp Leu Ala Leu Arg Glu Leu Cys Gin Ser Asp 
345 350 355 

gcg gac ctg get gaa acc atg ttg ggt ctt etc acc ttg gag acc tec 1219 
Ala Asp Leu Ala Glu Thr Met Leu Gly Leu Leu Thr Leu Glu Thr Ser 
360 365 370 
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cgt ggt cgc ate teg ate ggt gag ate ace acg ttg tec ate ace gag 1267 
Arg Gly Arg lie Ser lie Gly Glu lie Thr Thr Leu Ser lie Thr Glu 
375 380 385 

gat gtg teg ctg cag ctg get acc acg ttg gat gat ttc agg cag etc 1315 
Asp Val Ser Leu Gin Leu Ala Thr Thr Leu Asp Asp Phe Arg Gin Leu 
390 395 400 405 

aac acc att gcg cgc ccg gac acc ttg att att aat ggc ggc tac att 1363 
Asn Thr lie Ala Arg Pro Asp Thr Leu lie lie Asn Gly Gly Tyr He 
410 415 420 

cac gac age gat ctg get egg etc att ccc gtt cac tac cca ccg ctt 1411 
His Asp Ser Asp Leu Ala Arg Leu lie Pro Val His Tyr Pro Pro Leu 
425 430 435 

acg gta tct act get gac ctg cgc gaa tec atg gat ctg atg gag ctt 1459 
Thr Val Ser Thr Ala Asp Leu Arg Glu Ser Met Asp Leu Met Glu Leu 
440 445 450 

ccg ccg ctg cag gac att gag aaa gec aag gca ctg gat gcg cag gtc 1507 
Pro Pro Leu Gin Asp He Glu Lys Ala Lys Ala Leu Asp Ala Gin Val 
455 460 465 

acg gaa tea ttg aag gat ttt cag ate aag ggc gca acg agg gtt ttt 1555 
Thr Glu Ser Leu Lys Asp Phe Gin He Lys Gly Ala Thr Arg Val Phe 
470 475 480 485 

gaa ccc gca gat gtt cct gec gtg gtg ate att gat tec aag gcg cag 1603 
Glu Pro Ala Asp Val Pro Ala Val Val He He Asp Ser Lys Ala Gin 
490 495 500 

gec tea egg gat cgc aat gaa aca caa age gca acc act gat cgt tgg 1651 
Ala Ser Arg Asp Arg Asn Glu Thr Gin Ser Ala Thr Thr Asp Arg Trp 
505 510 515 

get gac att ttg gca acg gtg gat aac acg ttg age cgt caa aca gec 1699 
Ala Asp He Leu Ala Thr Val Asp Asn Thr Leu Ser Arg Gin Thr Ala 
520 525 530 

aac att cca cag gat cag gga ctg teg gcg ttg tgc ttg aat tgg aac 1747 
Asn He Pro Gin Asp Gin Gly Leu Ser Ala Leu Cys Leu Asn Trp Asn 
535 540 545 

aat teg ctg gtc agg aaa ttg gcg tec act gat gac acc gee gtg gtg 1795 
Asn Ser Leu Val Arg Lys Leu Ala Ser Thr Asp Asp Thr Ala Val Val 
550 555 560 565 

teg cgc acg gtg cgt ttg etc tac gtt cag gca ttg ttg tec age aag 1843 
Ser Arg Thr Val Arg Leu Leu Tyr Val Gin Ala Leu Leu Ser Ser Lys 
570 575 580 

agg cca ctg egg gtg aag gaa cgc gcg ctg ctt aat gat teg ctg gca 1891 
Arg Pro Leu Arg Val Lys Glu Arg Ala Leu Leu Asn Asp Ser Leu Ala 
585 590 595 

gat ctg gtt tct ttg tct ttg tea tec gat ate taagacaatc ctccgctaat 1944 
Asp Leu Val Ser Leu Ser Leu Ser Ser Asp lie 
600 605 



ctt 



1947 
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<210> 606 
<211> 608 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 606 

Met Gin Glu Ser Ser Arg Asp Asn Phe Gin Val Asp Leu Gly Gly Val 



Val Asp Leu Leu Ser Arg His lie Tyr Ser Gly Pro Arg Val Tyr Val 
20 25 30 

Arg Glu Leu Leu Gin Asn Ala Val Asp Ala Cys Thr Ala Arg Ser Glu 
35 40 45 

Gin Gly Glu Glu Gly Tyr Glu Pro Ser lie Arg He Arg Pro Val Thr 
50 55 60 

Lys Asp Arg Ala Thr Phe Ser Leu Val Asp Asn Gly Thr Gly Leu Thr 



Ala Gin Glu Ala Arg Glu Leu Leu Ala Thr Val Gly Arg Thr Ser Lys 
85 90 95 

Arg Asp Glu Phe Gly Leu Gin Arg Glu Gly Arg Leu Gly Gin Phe Gly 
100 105 110 

He Gly Leu Leu Ser Cys Phe Met Val Ala Asp Glu He Thr Met Val 
115 120 125 

Ser His Ala Glu Gly Ala Ser Ala He Arg Trp Thr Gly His Ala Asp 
130 135 140 

Gly Thr Phe Asn Leu Glu He Leu Gly Asp Asp Ala Thr Asp Val He 
145 150 155 1 160 

Pro Val Gly Thr Thr Val His Leu Thr Pro Arg Pro Asp Glu Arg Thr 
165 170 175 

Leu Leu Thr Glu Asn Ser Val Val Thr He Ala Ser Asn Tyr Gly Arg 
180 185 190 

Tyr Leu Pro He Pro He Val Val Gin Gly Glu Lys Asn Thr Thr He 
195 200 205 

Thr Thr Ser Pro Val Phe Ala Lys Asp Thr Asp Gin Gin His Arg Leu 
210 215 220 

Tyr Ala Gly Arg Glu Arg Leu Gly Lys Thr Pro Phe Asp Val He Asp 
225 230 235 240 

Leu Thr Gly Pro Gly He Glu Gly Val Ala Tyr Val Leu Pro Glu Ala 
245 250 255 

Gin Ala Pro His Met Ser Arg Arg His Ser He Tyr Val Asn Arg Met 
260 265 270 

Leu Val Ser Asp Gly Pro Ser Thr Val Leu Pro Asn Trp Ala Phe Phe 
275 280 285 
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Val Glu Cys Glu lie Asn Ser Thr Asp Leu Glu Pro Thr Ala Ser Arg 
290 295 300 

Glu Ala Leu Met Asp Asp Thr Ala Phe Ala Ala Thr Arg Glu His lie 
305 310 315 320 

Gly Glu Cys lie Lys Ser Trp Leu lie Asn Leu Ala Met Thr Lys Pro 
325 330 335 

His Arg Val Arg Glu Phe Thr Ala lie His Asp Leu Ala Leu Arg Glu 
340 345 350 

Leu Cys Gin Ser Asp Ala Asp Leu Ala Glu Thr Met Leu Gly Leu Leu 
355 360 365 

Thr Leu Glu Thr Ser Arg Gly Arg lie Ser lie Gly Glu lie Thr Thr 
370 375 380 

Leu Ser lie Thr Glu Asp Val Ser Leu Gin Leu Ala Thr Thr Leu Asp 
385 390 395 400 

Asp Phe Arg Gin Leu Asn Thr lie Ala Arg Pro Asp Thr Leu lie lie 
405 410 415 

Asn Gly Gly Tyr lie His Asp Ser Asp Leu Ala Arg Leu He Pro Val 
420 425 430 

His Tyr Pro Pro Leu Thr Val Ser Thr Ala Asp Leu Arg Glu Ser Met 
435 440 445 

Asp Leu Met Glu Leu Pro Pro Leu Gin Asp He Glu Lys Ala Lys Ala 
450 455 460 

Leu Asp Ala Gin Val Thr Glu Ser Leu Lys Asp Phe Gin He Lys Gly 
465 470 475 480 

Ala Thr Arg Val Phe Glu Pro Ala Asp Val Pro Ala Val Val He He 
485 490 495 

Asp Ser Lys Ala Gin Ala Ser Arg Asp Arg Asn Glu Thr Gin Ser Ala 
500 505 510 

Thr Thr Asp Arg Trp Ala Asp He Leu Ala Thr Val Asp Asn Thr Leu 
515 520 525 

Ser Arg Gin Thr Ala Asn He Pro Gin Asp Gin Gly Leu Ser Ala Leu 
530 535 540 

Cys Leu Asn Trp Asn Asn Ser Leu Val Arg Lys Leu Ala Ser Thr Asp 
545 550 555 560 

Asp Thr Ala Val Val Ser Arg Thr Val Arg Leu Leu Tyr Val Gin Ala 
565 570 575 

Leu Leu Ser Ser Lys Arg Pro Leu Arg Val Lys Glu Arg Ala Leu Leu 
580 585 590 

Asn Asp Ser Leu Ala Asp Leu Val Ser Leu Ser Leu Ser Ser Asp He 
595 600 605 
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<210> 607 
<211> 1977 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1954) 
<223> RXS00170 

<400> 607 

taactaattc tttacctatc ctcagtttgt acatattttc cgacaggtaa aggtttgata 

taagcggttg gtacgaagac tagtgggtgt ttctgctgtc atg ttg ctg gcc ate 

Met Leu Leu Ala lie 



ggg gtt gca tct ccg gta get caa gca caa gtg gaa gat caa ttt gag 163 

Gly Val Ala Ser Pro Val Ala Gin Ala Gin Val Glu Asp Gin Phe Glu 

10 15 20 

ctt gta aaa gaa ate agt gat gag cag ttt get gat gat ggt gtt gac 211 

Leu Val Lys Glu He Ser Asp Glu Gin Phe Ala Asp Asp Gly Val Asp 

25 30 35 

tat gtt ccc aat agg aat get ccg act gtt aag gaa caa ctt gag gat 259 

Tyr Val Pro Asn Arg Asn Ala Pro Thr Val Lys Glu Gin Leu Glu Asp 

40 45 50 

ttc gaa tea gca cat cca gaa gta gtc att gag tat cac gag cac gtc 307 

Phe Glu Ser Ala His Pro Glu Val Val He Glu Tyr His Glu His Val 

55 60 65 

aac gat agt aaa gac aat gtt gag gaa ctt ccg eta cct aag egg gac 355 

Asn Asp Ser Lys Asp Asn Val Glu Glu Leu Pro Leu Pro Lys Arg Asp 

7 0 75 80 85 

ate gtt gca ggg gaa atg cgc tea gat gtc ate gag tta ccg gag ggg 403 

He Val Ala Gly Glu Met Arg Ser Asp Val He Glu Leu Pro Glu Gly 

90 95 100 

gtg age aag gac gaa get gat cag gtg gag gtt gcg gaa gcg cga ctt 451 

Val Ser Lys Asp Glu Ala Asp Gin Val Glu Val Ala Glu Ala Arg Leu 

105 110 115 

aat gag ggc gca cga ttg atg get gca act ggg tgt gag get atg tgg 499 

Asn Glu Gly Ala Arg Leu Met Ala Ala Thr Gly Cys Glu Ala Met Trp 

120 125 130 

cca aca ggt ttc tea gtt tgt ggc egg att ctt gac get tat egg cag 547 

Pro Thr Gly Phe Ser Val Cys Gly Arg He Leu Asp Ala Tyr Arg Gin 

135 140 145 

gtt gga ggt cag ttg tea tgg ctt ggg cca cca aag tea aac gag ttg 595 

Val Gly Gly Gin Leu Ser Trp Leu Gly Pro Pro Lys Ser Asn Glu Leu 

150 155 . 160 165 
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acc aat ccc gac ggt gtt ggc aaa aga agt gaa ttt gtt ggg ggt gcc 643 
Thr Asn Pro Asp Gly Val Gly Lys Arg Ser Glu Phe Val Gly Gly Ala 
170 175 180 

ate tat tgg cat cca gac aca ggc get tat gca gtg acc ctg gac ggt 691 
lie Tyr Trp His Pro Asp Thr Gly Ala Tyr Ala Val Thr Leu Asp Gly 
185 190 195 

ttg agg cag tgg ggg acc ttg aac tgg gaa tea ggg cca ttg ggg tac 739 
Leu Arg Gin Trp Gly Thr Leu Asn Trp Glu Ser Gly Pro Leu Gly Tyr 
200 205 210 

cca acc tct ggt ccg atg gat aca aac tat ccc ctt act cag cga cag 787 
Pro Thr Ser Gly Pro Met Asp Thr Asn Tyr Pro Leu Thr Gin Arg Gin 
215 220 225 

act ttt caa ggt ggt gac aac tat tac aac cca ttg act ggc ggt get 835 
Thr Phe Gin Gly Gly Asp Asn Tyr Tyr Asn Pro Leu Thr Gly Gly Ala 
230 235 240 245 

gtg tgg ggc gat att aaa cag cgc tac gaa gaa ctt ggc ggc teg aat 883 
Val Trp Gly Asp lie Lys Gin Arg Tyr Glu Glu Leu Gly Gly Ser Asn 
250 255 260 

cat gcc att ggc ate ccg ate act aat gag eta cct age ggt act gag 931 
His Ala He Gly He Pro He Thr Asn Glu Leu Pro Ser Gly Thr Glu 
265 270 275 

tat ttt tac aat aat ttc ttc aat gga aca att teg tgg cga aat gat 979 
Tyr Phe Tyr Asn Asn Phe Phe Asn Gly Thr lie Ser Trp Arg Asn Asp 
280 285 290 

cgt cag aca egg ttt atg tat ttg get acg cag egg gtg tgg gat gcg 1027 
Arg Gin Thr Arg Phe Met Tyr Leu Ala Thr Gin Arg Val Trp Asp Ala 
295 300 305 

ttg ggt egg gag acg ggt cgt tta ggt ttt cct gaa gca gat gaa aca 1075 
Leu Gly Arg Glu Thr Gly Arg Leu Gly Phe Pro Glu Ala Asp Glu Thr 
310 315 320 325 

cct gag gtt tct ggt eta ttc cat gtg gtg aat ttt gcg gag cgc ggg 1123 
Pro Glu Val Ser Gly Leu Phe His Val Val Asn Phe Ala Glu Arg Gly 
330 335 340 

gtg att gcg tgg aat gga ate eta ggc gcc aga gag ctg tat ggt gat 1171 
Val He Ala Trp Asn Gly He Leu Gly Ala Arg Glu Leu Tyr Gly Asp 
345 350 355 

gtt tac tec ctg tgg ctg caa tac caa aat acc gat act cct tta ggg 1219 
Val Tyr Ser Leu Trp Leu Gin Tyr Gin Asn Thr Asp Thr Pro Leu Gly 
360 365 370 

tgg ccg ata cca tea ttg aca tea tta aat gag tea etc gaa caa gaa 1267 
Trp Pro He Pro Ser Leu Thr Ser Leu Asn Glu Ser Leu Glu Gin Glu 
375 380 385 

ttc acc aga ggt gtt gtt tta ggc tea ggt gat gca ctg aca tgg att 1315 
Phe Thr Arg Gly Val Val Leu Gly Ser Gly Asp Ala Leu Thr Trp He 
390 395 400 405 

cct gac gat gaa gaa aga agt ttg gag gat ttc etc cca att gga agt 1363 
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Pro Asp Asp Glu Glu Arg Ser Leu Glu Asp Phe Leu Pro lie Gly Ser 
410 415 420 

age ggc tea tec tea teg age caa gag atg ace ctg ttt tec cag cgt 
Ser Gly Ser Ser Ser Ser Ser Gin Glu Met Thr Leu Phe Ser Gin Arg 
425 430 435 

gca caa tac gtg gat tgc aag aat ctt ccc gat tta gat gag cag aga 
Ala Gin Tyr Val Asp Cys Lys Asn Leu Pro Asp Leu Asp Glu Gin Arg 
440 445 450 

aaa act gaa aac aac att gaa aag aat ggt ggc ccg ate aaa aaa gag 
Lys Thr Glu Asn Asn He Glu Lys Asn Gly Gly Pro He Lys Lys Glu 
455 460 465 

tat agt teg cga ggt ttc ccc ace gag ttc aga ttt gtc gtg aga aaa 
Tyr Ser Ser Arg Gly Phe Pro Thr Glu Phe Arg Phe Val Val Arg Lys 
470 475 480 485 

ggg cat tat gac cgt tac agg aat gaa ggc tgg gga tat tta aaa aac 
Gly His Tyr Asp Arg Tyr Arg Asn Glu Gly Trp Gly Tyr Leu Lys Asn 
490 495 500 

tat tgc aaa cac aac ttc gec aac cac get atg get gag gee gta gta 
Tyr Cys Lys His Asn Phe Ala Asn His Ala Met Ala Glu Ala Val Val 
505 510 515 

gat aaa gcg gtg att gat tat ggc tea teg cca gga ace age tat tac 
Asp Lys Ala Val He Asp Tyr Gly Ser Ser Pro Gly Thr Ser Tyr Tyr 
520 525 530 

aag ttc gag aaa acg gtg tac ttt eta gat tgc aga act tat aca ttc 
Lys Phe Glu Lys Thr Val Tyr Phe Leu Asp Cys Arg Thr Tyr Thr Phe 
535 540 545 

aat aag aac tea gga tgt aaa gaa atg cac get ccg caa tgg gtg act 
Asn Lys Asn Ser Gly Cys Lys Glu Met His Ala Pro Gin Trp Val Thr 
550 555 560 565 

att att tac aat cct cat act ttc act gga gca aat teg aac aga ccc 
He He Tyr Asn Pro His Thr Phe Thr Gly Ala Asn Ser Asn Arg Pro 
570 575 580 

aag ggg gta att tea gca tgg tgt aat tea ace cca cct ggt gga ate 
Lys Gly Val He Ser Ala Trp Cys Asn Ser Thr Pro Pro Gly Gly He 
585 590 595 

gaa cac gag ccg gaa att tec caa tgt cct gat cat gtg aat ctt tat 
Glu His Glu Pro Glu He Ser Gin Cys Pro Asp His Val Asn Leu Tyr 
600 605 610 

aat aag ctt cgc ata tgacagaacc ccatcaactg tgc 
Asn Lys Leu Arg He 
615 



<210> 608 
<211> 618 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 608 

Met Leu Leu Ala He Gly Val Ala Ser Pro Val Ala Gin Ala Gin Val 
15 10 15 

Glu Asp Gin Phe Glu Leu Val Lys Glu He Ser Asp Glu Gin Phe Ala 



Asp Asp Gly Val Asp Tyr Val Pro Asn Arg Asn Ala Pro Thr Val Lys 

35 40 45 

Glu Gin Leu Glu Asp Phe Glu Ser Ala His Pro Glu Val Val He Glu 

50 55 60 

Tyr His Glu His Val Asn Asp Ser Lys Asp Asn Val Glu Glu Leu Pro 



Leu Pro Lys Arg Asp He Val Ala Gly Glu Met Arg Ser Asp Val He 
85 90 95 

Glu Leu Pro Glu Gly Val Ser Lys Asp Glu Ala Asp Gin Val Glu Val 
100 105 110 

Ala Glu Ala Arg Leu Asn Glu Gly Ala Arg Leu Met Ala Ala Thr Gly 
115 120 125 

Cys Glu Ala Met Trp Pro Thr Gly Phe Ser Val Cys Gly Arg He Leu 
130 135 140 

Asp Ala Tyr Arg Gin Val Gly Gly Gin Leu Ser Trp Leu Gly Pro Pro 
145 150 155 160 

Lys Ser Asn Glu Leu Thr Asn Pro Asp Gly Val Gly Lys Arg Ser Glu 
165 170 175 

Phe Val Gly Gly Ala lie Tyr Trp His Pro Asp Thr Gly Ala Tyr Ala 
180 185 190 

Val Thr Leu Asp Gly Leu Arg Gin Trp Gly Thr Leu Asn Trp Glu Ser 
195 200 205 

Gly Pro Leu Gly Tyr Pro Thr Ser Gly Pro Met Asp Thr Asn Tyr Pro 
210 215 220 

Leu Thr Gin Arg Gin Thr Phe Gin Gly Gly Asp Asn Tyr Tyr Asn Pro 
225 230 235 240 

Leu Thr Gly Gly Ala Val Trp Gly Asp He Lys Gin Arg Tyr Glu Glu 
245 250 255 

Leu Gly Gly Ser Asn His Ala He Gly He Pro He Thr Asn Glu Leu 
260 265 270 

Pro Ser Gly Thr Glu Tyr Phe Tyr Asn Asn Phe Phe Asn Gly Thr lie 
275 280 285 

Ser Trp Arg Asn Asp Arg Gin Thr Arg Phe Met Tyr Leu Ala Thr Gin 
290 295 300 

Arg Val Trp Asp Ala Leu Gly Arg Glu Thr Gly Arg Leu Gly Phe Pro 
305 310 315 320 
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Glu Ala Asp Glu Thr Pro Glu Val Ser Gly Leu Phe His Val Val Asn 
325 330 335 

Phe Ala Glu Arg Gly Val lie Ala Trp Asn Gly lie Leu Gly Ala Arg 
340 345 350 

Glu Leu Tyr Gly Asp Val Tyr Ser Leu Trp Leu Gin Tyr Gin Asn Thr 
355 360 365 

Asp Thr Pro Leu Gly Trp Pro lie Pro Ser Leu Thr Ser Leu Asn Glu 
370 375 380 

Ser Leu Glu Gin Glu Phe Thr Arg Gly Val Val Leu Gly Ser Gly Asp 
385 390 395 400 

Ala Leu Thr Trp lie Pro Asp Asp Glu Glu Arg Ser Leu Glu Asp Phe 
405 410 415 

Leu Pro lie Gly Ser Ser Gly Ser Ser Ser Ser Ser Gin Glu Met Thr 
420 425 430 

Leu Phe Ser Gin Arg Ala Gin Tyr Val Asp Cys Lys Asn Leu Pro Asp 
435 440 445 

Leu Asp Glu Gin Arg Lys Thr Glu Asn Asn lie Glu Lys Asn Gly Gly 
450 455 460 

Pro lie Lys Lys Glu Tyr Ser Ser Arg Gly Phe Pro Thr Glu Phe Arg 
465 470 475 480 

Phe Val Val Arg Lys Gly His Tyr Asp Arg Tyr Arg Asn Glu Gly Trp 
485 490 495 

Gly Tyr Leu Lys Asn Tyr Cys Lys His Asn Phe Ala Asn His Ala Met 
500 505 510 

Ala Glu Ala Val Val Asp Lys Ala Val lie Asp Tyr Gly Ser Ser Pro 
515 520 525 

Gly Thr Ser Tyr Tyr Lys Phe Glu Lys Thr Val Tyr Phe Leu Asp Cys 
530 535 540 

Arg Thr Tyr Thr Phe Asn Lys Asn Ser Gly Cys Lys Glu Met His Ala 
545 550 555 560 

Pro Gin Trp Val Thr lie lie Tyr Asn Pro His Thr Phe Thr Gly Ala 
565 570 575 

Asn Ser Asn Arg Pro Lys Gly Val lie Ser Ala Trp Cys Asn Ser Thr 
580 585 590 

Pro Pro Gly Gly lie Glu His Glu Pro Glu lie Ser Gin Cys Pro Asp 
595 600 605 

His Val Asn Leu Tyr Asn Lys Leu Arg lie 
610 615 



<210> 609 
<211> 2199 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2176) 

<223> RXS02641 

<400> 609 

aggcttctca gttgtttcat atagtctcag ccgcaccaat atcatcaggg agaacatcgt 60 

gcagcaacga cgccgcatca gcgagactcg gaaaaaaccg atg etc get att att 115 

Met Leu Ala lie He 



ttg acc gec gta ttg ggc gca tct ggc ctt gca gec get ggc act cag 
Leu Thr Ala Val Leu Gly Ala Ser Gly Leu Ala Ala Ala Gly Thr Gin 



tac etc aat act cag ggc gaa ggc ate ggt ccg gtc gec gtc caa aac 
Tyr Leu Asn Thr Gin Gly Glu Gly He Gly Pro Val Ala Val Gin Asn 



gac agt gaa teg ttt aat tec ggc acc aac gtg gtt gtt gaa gac gca 
Asp Ser Glu Ser Phe Asn Ser Gly Thr Asn Val Val Val Glu Asp Ala 



gca gtc acc gee cag ggt gaa ggc gga ggc get cgc acc gtc aag gaa 307 
Ala Val Thr Ala Gin Gly Glu Gly Gly Gly Ala Arg Thr Val Lys Glu 



ttc cag cgt gac cag caa ttc tct agt ttt get ctt acc tgg acc ggt 355 

Phe Gin Arg Asp Gin Gin Phe Ser Ser Phe Ala Leu Thr Trp Thr Gly 

70 75 80 85 

aaa aaa gac ate act get ttt gtt cgc gca gaa cag gaa gac ggc acc 403 

Lys Lys Asp He Thr Ala Phe Val Arg Ala Glu Gin Glu Asp Gly Thr 
90 95 100 

tgg tea cag tgg tac gac ttg gag cca atg gtc aat gaa gat caa ggc 451 

Trp Ser Gin Trp Tyr Asp Leu Glu Pro Met Val Asn Glu Asp Gin Gly 
105 110 115 

acc aac gga act gag ctg ate tgg cac ggc cct acc aac aag ate cag 499 

Thr Asn Gly Thr Glu Leu He Trp His Gly Pro Thr Asn Lys He Gin 
120 125 130 

gtt tec acc etc aac gtg gat etc ttt gga gca gat get gca gec get 547 

Val Ser Thr Leu Asn Val Asp Leu Phe Gly Ala Asp Ala Ala Ala Ala 

135 140 145 

gat gaa aac ggt caa gac att cca gca gta gat gca gec gag gca gcg 595 

Asp Glu Asn Gly Gin Asp He Pro Ala Val Asp Ala Ala Glu Ala Ala 

150 155 160 165 

cca gca gca gaa cct gca cca get gaa gca cca gtc gag gaa get cct 643 

Pro Ala Ala Glu Pro Ala Pro Ala Glu Ala Pro Val Glu Glu Ala Pro 
170 175 180 

gca cct gtc gca gaa cca gca cca get get gaa cct ate get gag cca 691 

Ala Pro Val Ala Glu Pro Ala Pro Ala Ala Glu Pro He Ala Glu Pro 
185 190 195 
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gtc get gat tac tea gca aat gac ggc etc get ccc ctg cca tec aac 739 
Val Ala Asp Tyr Ser Ala Asn Asp Gly Leu Ala Pro Leu Pro Ser Asn 
200 205 210 

tat ggc gac ate cag cct gtt gee gat gtt gat gac ggc eta aac gca 787 
Tyr Gly Asp lie Gin Pro Val Ala Asp Val Asp Asp Gly Leu Asn Ala 
215 220 225 

gta ttt ate gat ggc aac get gat gca ggc gtg ggt ate get aac gtt 835 
Val Phe lie Asp Gly Asn Ala Asp Ala Gly Val Gly He Ala Asn Val 
230 235 240 245 

get gac acc gat ggc atg cca aag gtg att tct cgt get ggt tgg ggt 883 
Ala Asp Thr Asp Gly Met Pro Lys Val He Ser Arg Ala Gly Trp Gly 
250 255 260 

gcg gac gaa agt ctg cgc tgc tea aac cca act att gat gat ggc gtt 931 
Ala Asp Glu Ser Leu Arg Cys Ser Asn Pro Thr He Asp Asp Gly Val 
265 270 275 

tct gcg ate acc att cac cac act gcg ggt tec aac aac tac acc gag 979 
Ser Ala He Thr He His His Thr Ala Gly Ser Asn Asn Tyr Thr Glu 
280 285 290 

gcg cag get gca gee cag gtt cgt agt get tac age tac cac gee aag 1027 
Ala Gin Ala Ala Ala Gin Val Arg Ser Ala Tyr Ser Tyr His Ala Lys 
295 300 305 

aac etc ggc tgg tgc gat ate gga tac cag tea ttg gtt gat aag tac 1075 
Asn Leu Gly Trp Cys Asp He Gly Tyr Gin Ser Leu Val Asp Lys Tyr 
310 315 320 325 

ggc aac ate tac gaa ggc cgt gec ggc ggc atg acc aat get gtt cag 1123 
Gly Asn He Tyr Glu Gly Arg Ala Gly Gly Met Thr Asn Ala Val Gin 
330 335 340 

ggt get cac get ggc ggc ttc aac cag aat act tgg gca ate tec atg 1171 
Gly Ala His Ala Gly Gly Phe Asn Gin Asn Thr Trp Ala He Ser Met 
345 350 355 

att ggc gac tat tec tac aac get ccc cct cag gaa acc ate aat get 1219 
He Gly Asp Tyr Ser Tyr Asn Ala Pro Pro Gin Glu Thr He Asn Ala 
360 365 370 

gtc ggt gag ctt get ggt tgg cgt gca aag gtt gee ggt ttc gac cca 1267 
Val Gly Glu Leu Ala Gly Trp Arg Ala Lys Val Ala Gly Phe Asp Pro 
375 380 385 

act ggg act gat act cac tac teg gag ggt act tct tac gcg aag tac 1315 
Thr Gly Thr Asp Thr His Tyr Ser Glu Gly Thr Ser Tyr Ala Lys Tyr 
390 395 400 405 

tec tat ggc acc cga gtg tea ctt cct aat ate ttg get cac cgc aat 1363 
Ser Tyr Gly Thr Arg Val Ser Leu Pro Asn He Leu Ala His Arg Asn 
410 415 420 

gtc ggc ctg acc gca tgt cct ggc gat get ggc tat gcg caa atg gag 1411 
Val Gly Leu Thr Ala Cys Pro Gly Asp Ala Gly Tyr Ala Gin Met Glu 
425 430 435 
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aat ate cgc cag ate gtt aag gca aag tac acc age ttg cag aat ggc 1459 

Asn lie Arg Gin lie Val Lys Ala Lys Tyr Thr Ser Leu Gin Asn Gly 
440 445 450 

aac aca ggt ggc acg act acc acc ccg gcg aca acg ccg aag gag acg 1507 

Asn Thr Gly Gly Thr Thr Thr Thr Pro Ala Thr Thr Pro Lys Glu Thr 
455 460 465 

teg aca age aat get cct teg acg acc act gee cag ctt gta act ccc 1555 

Ser Thr Ser Asn Ala Pro Ser Thr Thr Thr Ala Gin Leu Val Thr Pro 

470 475 480 485 

get gaa cct cag cag tac age gaa tec gat gec ctg gca get ctg ctg 1603 

Ala Glu Pro Gin Gin Tyr Ser Glu Ser Asp Ala Leu Ala Ala Leu Leu 

490 495 500 

aca ggt ggc tct tec ggc ggc acc gac ctg etc aat ggc gca aac tct 1651 

Thr Gly Gly Ser Ser Gly Gly Thr Asp Leu Leu Asn Gly Ala Asn Ser 

505 510 515 

gag cag etc ctg act ggc ctg ggt tec att gcg get gtg ctg att get 1699 

Glu Gin Leu Leu Thr Gly Leu Gly Ser lie Ala Ala Val Leu lie Ala 
520 525 530 

gcg tct ttg get gat ggt ggc ctg aat ggt ctg ate age aat gtt ggt 1747 

Ala Ser Leu Ala Asp Gly Gly Leu Asn Gly Leu lie Ser Asn Val Gly 
535 540 545 

age aac aac ggc gtc cca gtg ctt ggc gat ate aag ate act gac gtc 1795 

Ser Asn Asn Gly Val Pro Val Leu Gly Asp He Lys He Thr Asp Val 

550 555 560 565 

ate cca ate gtt gat acc gcg ate aac eta acc gga gac aat aag tac 1843 

He Pro He Val Asp Thr Ala He Asn Leu Thr Gly Asp Asn Lys Tyr 

570 575 580 

tct cgc ggt tgg aac gac ctg aac aac acg ctt gga cca gtg ctt ggc 1891 

Ser Arg Gly Trp Asn Asp Leu Asn Asn Thr Leu Gly Pro Val Leu Gly 

585 590 595 

get gee act ggt ggc gaa acc acc gtg aag tac acc age gac cag aac 1939 

Ala Ala Thr Gly Gly Glu Thr Thr Val Lys Tyr Thr Ser Asp Gin Asn 
600 605 610 

tct gag gtt act ttc gtg ccg ttt gaa aat ggc ate atg gtg tct tec 1987 

Ser Glu Val Thr Phe Val Pro Phe Glu Asn Gly He Met Val Ser Ser 
615 620 625 

cct gag get gga act cac ggc ctg tgg ggc gca ate ggt gac gcg tgg 2035 

Pro Glu Ala Gly Thr His Gly Leu Trp Gly Ala He Gly Asp Ala Trp 

630 635 640 645 

get cag cag ggc get gac ctt ggc cct ctg gga ctt cca acc agt aat 2083 

Ala Gin Gin Gly Ala Asp Leu Gly Pro Leu Gly Leu Pro Thr Ser Asn 

650 655 660 

gaa tac acc gtt ggc gaa cag ctt cgt gtt gat ttc cag aat ggt tac 2131 

Glu Tyr Thr Val Gly Glu Gin Leu Arg Val Asp Phe Gin Asn Gly Tyr 

665 670 675 

ate act tac gat tct gcg act ggc cag gca age att cag ctg aac 2176 
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Ile Thr Tyr Asp Ser Ala Thr Gly Gin Ala Ser He Gin Leu Asn 
680 685 690 

tagtctcaat tagagccgaa aac 



<210> 610 
<211> 692 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 610 

Met Leu Ala He He Leu Thr Ala Val Leu Gly Ala Ser Gly Leu Ala 
15 10 15 

Ala Ala Gly Thr Gin Tyr Leu Asn Thr Gin Gly Glu Gly He Gly Pro 
20 25 30 

Val Ala Val Gin Asn Asp Ser Glu Ser Phe Asn Ser Gly Thr Asn Val 
35 40 45 

Val Val Glu Asp Ala Ala Val Thr Ala Gin Gly Glu Gly Gly Gly Ala 
50 55 60 

Arg Thr Val Lys Glu Phe Gin Arg Asp Gin Gin Phe Ser Ser Phe Ala 



Leu Thr Trp Thr Gly Lys Lys Asp He Thr Ala Phe Val Arg Ala Glu 
85 90 95 

Gin Glu Asp Gly Thr Trp Ser Gin Trp Tyr Asp Leu Glu Pro Met Val 
100 105 110 

Asn Glu Asp Gin Gly Thr Asn Gly Thr Glu Leu He Trp His Gly Pro 
115 120 125 

Thr Asn Lys He Gin Val Ser Thr Leu Asn Val Asp Leu Phe Gly Ala 
130 135 140 

Asp Ala Ala Ala Ala Asp Glu Asn Gly Gin Asp He Pro Ala Val Asp 
145 150 155 160 

Ala Ala Glu Ala Ala Pro Ala Ala Glu Pro Ala Pro Ala Glu Ala Pro 
165 170 175 

Val Glu Glu Ala Pro Ala Pro Val Ala Glu Pro Ala Pro Ala Ala Glu 
180 185 190 

Pro He Ala Glu Pro Val Ala Asp Tyr Ser Ala Asn Asp Gly Leu Ala 
195 200 205 

Pro Leu Pro Ser Asn Tyr Gly Asp He Gin Pro Val Ala Asp Val Asp 
210 215 220 

Asp Gly Leu Asn Ala Val Phe He Asp Gly Asn Ala Asp Ala Gly Val 
225 230 235 240 

Gly He Ala Asn Val Ala Asp Thr Asp Gly Met Pro Lys Val He Ser 
245 250 255 

Arg Ala Gly Trp Gly Ala Asp Glu Ser Leu Arg Cys Ser Asn Pro Thr 
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260 



265 



270 



lie Asp Asp Gly Val Ser Ala lie Thr lie His His Thr Ala Gly Ser 
275 280 285 

Asn Asn Tyr Thr Glu Ala Gin Ala Ala Ala Gin Val Arg Ser Ala Tyr 
290 295 300 

Ser Tyr His Ala Lys Asn Leu Gly Trp Cys Asp lie Gly Tyr Gin Ser 
305 310 315 320 

Leu Val Asp Lys Tyr Gly Asn lie Tyr Glu Gly Arg Ala Gly Gly Met 

325 330 335 

Thr Asn Ala Val Gin Gly Ala His Ala Gly Gly Phe Asn Gin Asn Thr 
340 345 ' 350 

Trp Ala lie Ser Met lie Gly Asp Tyr Ser Tyr Asn Ala Pro Pro Gin 
355 360 365 

Glu Thr lie Asn Ala Val Gly Glu Leu Ala Gly Trp Arg Ala Lys Val 
370 375 380 

Ala Gly Phe Asp Pro Thr Gly Thr Asp Thr His Tyr Ser Glu Gly Thr 
385 390 395 400 

Ser Tyr Ala Lys Tyr Ser Tyr Gly Thr Arg Val Ser Leu Pro Asn lie 
405 410 415 

Leu Ala His Arg Asn Val Gly Leu Thr Ala Cys Pro Gly Asp Ala Gly 
420 425 430 

Tyr Ala Gin Met Glu Asn He Arg Gin He Val Lys Ala Lys Tyr Thr 
435 440 445 

Ser Leu Gin Asn Gly Asn Thr Gly Gly Thr Thr Thr Thr Pro Ala Thr 
450 455 460 

Thr Pro Lys Glu Thr Ser Thr Ser Asn Ala Pro Ser Thr Thr Thr Ala 
465 470 475 480 

Gin Leu Val Thr Pro Ala Glu Pro Gin Gin Tyr Ser Glu Ser Asp Ala 
485 490 495 

Leu Ala Ala Leu Leu Thr Gly Gly Ser Ser Gly Gly Thr Asp Leu Leu 
500 505 510 

Asn Gly Ala Asn Ser Glu Gin Leu Leu Thr Gly Leu Gly Ser He Ala 
515 520 525 

Ala Val Leu He Ala Ala Ser Leu Ala Asp Gly Gly Leu Asn Gly Leu 
530 535 540 

He Ser Asn Val Gly Ser Asn Asn Gly Val Pro Val Leu Gly Asp He 
545 550 555 560 

Lys He Thr Asp Val He Pro He Val Asp Thr Ala lie Asn Leu Thr 



565 



570 



575 



Gly Asp Asn Lys Tyr Ser Arg Gly Trp Asn Asp Leu Asn Asn Thr Leu 
580 585 590 
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Gly Pro Val Leu Gly Ala Ala Thr Gly Gly Glu Thr Thr Val Lys Tyr 
595 600 605 

Thr Ser Asp Gin Asn Ser Glu Val Thr Phe Val Pro Phe Glu Asn Gly 
610 615 620 

lie Met Val Ser Ser Pro Glu Ala Gly Thr His Gly Leu Trp Gly Ala 
625 630 635 640 

lie Gly Asp Ala Trp Ala Gin Gin Gly Ala Asp Leu Gly Pro Leu Gly 
645 650 655 

Leu Pro Thr Ser Asn Glu Tyr Thr Val Gly Glu Gin Leu Arg Val Asp 
660 665 670 

Phe Gin Asn Gly Tyr He Thr Tyr Asp Ser Ala Thr Gly Gin Ala Ser 
675 680 685 

He Gin Leu Asn 
690 



<210> 611 
<211> 702 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (679) 

<223> RXS02650 

<400> 611 

gaatttttgc tgcaactgtg taaaaaccag cgctgaatta aagatcacct ttcaccctta 60 

attgagcctg ggtggaagtt tctaccgctc atggggaaag atg gtc aac gtg acc 115 

Met Val Asn Val Thr 
1 5 

tea aag gat gca ggg gca aac gtg acc ccc atg agt aag aaa gaa aag 163 
Ser Lys Asp Ala Gly Ala Asn Val Thr Pro Met Ser Lys Lys Glu Lys 
10 15 20 

agg aca acc gtt aaa cag gtg gtt gec ttg atg gec gec ate gtt gtg 211 
Arg Thr Thr Val Lys Gin Val Val Ala Leu Met Ala Ala He Val Val 
25 30 35 

gtg att gcg tec eta gac caa ata gtc aag cag att atg ctt agt tgg 259 
Val He Ala Ser Leu Asp Gin He Val Lys Gin He Met Leu Ser Trp 
40 45 50 

ttg gaa cct ggc gtt ccc gtt ccc ate att ggg gat tgg ttc cgc ttc 307 
Leu Glu Pro Gly Val Pro Val Pro He He Gly Asp Trp Phe Arg Phe 
55 60 65 

tac etc ctg ttt aac ccc gga gee gca ttt teg atg ggt ggg gaa aac 355 
Tyr Leu Leu Phe Asn Pro Gly Ala Ala Phe Ser Met Gly Gly Glu Asn 
70 75 80 85 

age acc tgg ate ttt aca acc ate cag ttg age ttc gtc ate ggt ate 403 
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Ser Thr Trp He Phe Thr Thr He Gin Leu Ser Phe Val He Gly He 

90 95 100 

gca att tat gcc cca cgc ate aaa cac aag tgg ate gcg gca gga ctt 451 

Ala He Tyr Ala Pro Arg He Lys His Lys Trp He Ala Ala Gly Leu 

105 110 115 

gcc ctt gtt gcc ggt gga gcc ttg gga aac gtg ttg gac egg ttg ttc 499 

Ala Leu Val Ala Gly Gly Ala Leu Gly Asn Val Leu Asp Arg Leu Phe 

120 125 130 

aga gat cct tec ttc ttc ttc gga cat gtt gtt gat tac ate tec gta 547 

Arg Asp Pro Ser Phe Phe Phe Gly His Val Val Asp Tyr He Ser Val 

135 140 145 

gga aac ttt gca gta ttt aat ate gcc gat gcc teg att tct tgc ggc 595 

Gly Asn Phe Ala Val Phe Asn He Ala Asp Ala Ser He Ser Cys Gly 

150 155 160 165 

gtc gtg gtg ttc ctg ate gga atg ttc ctt gag gac cgt gaa aac gcc 643 

Val Val Val Phe Leu He Gly Met Phe Leu Glu Asp Arg Glu Asn Ala 

170 175 180 

cag cat gcc aaa gca act gac gag aag gat gag gcc tgatgaacaa 689 

Gin His Ala Lys Ala Thr Asp Glu Lys Asp Glu Ala 

185 190 

ccgacaaagc aga 702 



<210> 612 
<211> 193 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 612 

Met Val Asn Val Thr Ser Lys Asp Ala Gly Ala Asn Val Thr Pro Met 
15 10 15 

Ser Lys Lys Glu Lys Arg Thr Thr Val Lys Gin Val Val Ala Leu Met 
20 25 30 

Ala Ala He Val Val Val He Ala Ser Leu Asp Gin He Val Lys Gin 
35 40 45 

He Met Leu Ser Trp Leu Glu Pro Gly Val Pro Val Pro He He Gly 
50 55 60 

Asp Trp Phe Arg Phe Tyr Leu Leu Phe Asn Pro Gly Ala Ala Phe Ser 



Met Gly Gly Glu Asn Ser Thr Trp He Phe Thr Thr He Gin Leu Ser 
85 90 95 

Phe Val He Gly He Ala He Tyr Ala Pro Arg He Lys His Lys Trp 
100 105 110 

He Ala Ala Gly Leu Ala Leu Val Ala Gly Gly Ala Leu Gly Asn Val 
115 120 125 



Leu Asp Arg Leu Phe Arg Asp Pro Ser Phe Phe Phe Gly His Val Val 



BGI-127CP 



-781 - 



Asp Tyr He Ser Val Gly Asn Phe Ala Val Phe Asn He Ala Asp Ala 

145 150 155 160 

Ser He Ser Cys Gly Val Val Val Phe Leu He Gly Met Phe Leu Glu 
165 170 175 

Asp Arg Glu Asn Ala Gin His Ala Lys Ala Thr Asp Glu Lys Asp Glu 
180 185 190 



<210> 613 
<211> 1494 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1471) 
<223> RXS00076 

<400> 613 

tctaggagtg ttaaacagcc tggacttgaa acacctttaa ctacttgatt ttcacaccct 60 

tgtttccata aaagggctca cgaaaggcaa cttcaaacac atg aca act ccc ctg 115 

Met Thr Thr Pro Leu 



cgc gta gcc gtc ate gga get ggc cct get ggc att tac gca tec gac 
Arg Val Ala Val He Gly Ala Gly Pro Ala Gly He Tyr Ala Ser Asp 



etc etc ate cgc aat gaa gag cgc gaa gtg ttc gtt gac ctt ttc gag 
Leu Leu He Arg Asn Glu Glu Arg Glu Val Phe Val Asp Leu Phe Glu 



caa atg cct gca ccg ttc gga etc ate cgt tac ggc gtt get cca gac 
Gin Met Pro Ala Pro Phe Gly Leu He Arg Tyr Gly Val Ala Pro Asp 



cac cca cgc ate aag ggc ate gtt aag tec ctg cac aac gtg ttg gac 
His Pro Arg He Lys Gly He Val Lys Ser Leu His Asn Val Leu Asp 



aag cca cgc ctg cgc ctg etc ggt aac att gaa ate ggc aaa gac ate 
Lys Pro Arg Leu Arg Leu Leu Gly Asn He Glu He Gly Lys Asp He 



acc gtc gaa gaa etc cgc gac tac tac gat gca gtc gtg ttc tec acc 

Thr Val Glu Glu Leu Arg Asp Tyr Tyr Asp Ala Val Val Phe Ser Thr 

90 95 100 

ggc gca gtt gca gac cgc gac etc aac ate ccc gga att gaa gca gaa 

Gly Ala Val Ala Asp Arg Asp Leu Asn He Pro Gly He Glu Ala Glu 

105 110 115 



ggc tec ttc ggt gcc ggc gag ttc gtt ggc ttc tac gac ggc aac cca 



499 
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Gly Ser Phe Gly Ala Gly Glu Phe Val Gly Phe Tyr Asp Gly Asn Pro 

120 125 130 

cgc ttc gag cgc tec tgg gat ctg tct gca cag tec gtc get gtt ate 547 

Arg Phe Glu Arg Ser Trp Asp Leu Ser Ala Gin Ser Val Ala Val lie 

135 140 145 

ggc gtt ggt aac gtc ggc etc gac gta gec cgc ate ctg get aag aca 595 

Gly Val Gly Asn Val Gly Leu Asp Val Ala Arg lie Leu Ala Lys Thr 

150 155 160 165 

ggc gac gag etc aaa gtc acc gaa att tec gac aac gtc tac gac tec 643 

Gly Asp Glu Leu Lys Val Thr Glu lie Ser Asp Asn Val Tyr Asp Ser 

170 175 180 

etc aaa gaa aac aag gee act gaa gtg cac gtt ttc gga cgt cgt ggc 691 

Leu Lys Glu Asn Lys Ala Thr Glu Val His Val Phe Gly Arg Arg Gly 

185 190 195 

cca gca cag gtc aag ttc acc cca cag gaa etc aaa gaa etc gac cac 739 

Pro Ala Gin Val Lys Phe Thr Pro Gin Glu Leu Lys Glu Leu Asp His 

200 205 210 

tec ccc acc ate aac gtg gtt gtt gat cca gaa gac ate gac tac gac 787 

Ser Pro Thr lie Asn Val Val Val Asp Pro Glu Asp He Asp Tyr Asp 

215 220 225 

ggc gee tct gaa gaa gee cgc cgc gca tec aag tec cag gac ctg gtc 835 

Gly Ala Ser Glu Glu Ala Arg Arg Ala Ser Lys Ser Gin Asp Leu Val 

230 235 240 245 

tgc cag ate ctg gaa cag tac gca ate cgc gag cca aag gac get ccg 883 

Cys Gin He Leu Glu Gin Tyr Ala He Arg Glu Pro Lys Asp Ala Pro 

250 255 260 

cac acc ctg cag ate cac etc ttt gaa aac cca gtt gag gtt ctt caa 931 

His Thr Leu Gin He His Leu Phe Glu Asn Pro Val Glu Val Leu Gin 

265 270 275 

aag gac ggc aag gtt gtt ggc ctg cgc acc gaa cgc acc tea ctt gat 979 

Lys Asp Gly Lys Val Val Gly Leu Arg Thr Glu Arg Thr Ser Leu Asp 

280 285 290 

ggc aac ggc ggc gta aac gga acc ggc gaa ttc aag gac tgg cca gtc 1027 

Gly Asn Gly Gly Val Asn Gly Thr Gly Glu Phe Lys Asp Trp Pro Val 

295 300 305 

cag get gtc tac cgc gca gtc ggc tac aag tec gac ccc ate gac ggc 1075 

Gin Ala Val Tyr Arg Ala Val Gly Tyr Lys Ser Asp Pro He Asp Gly 

310 315 320 325 

gtc cca ttc gat gag aac aag cac gtc ate cct aat gac ggc gga cat 1123 

Val Pro Phe Asp Glu Asn Lys His Val He Pro Asn Asp Gly Gly His 

330 335 340 

gtc etc acc get cca ggc gca gaa cca gta cca ggc etc tat gca acc 1171 

Val Leu Thr Ala Pro Gly Ala Glu Pro Val Pro Gly Leu Tyr Ala Thr 

345 350 355 



ggc tgg ate aag cgt gga cca ate ggt eta ate ggc aac acc aag tec 
Gly Trp He Lys Arg Gly Pro He Gly Leu He Gly Asn Thr Lys Ser 



1219 
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gac gcc aag gaa acc acc gac ate etc ate aag gat gee gtc gec ggt 1267 

Asp Ala Lys Glu Thr Thr Asp lie Leu He Lys Asp Ala Val Ala Gly 
375 380 385 

gta ctt gaa get cca aag cac cag ggc gaa gaa gcc ate ate gag ctt 1315 

Val Leu Glu Ala Pro Lys His Gin Gly Glu Glu Ala He He Glu Leu 
390 395 400 405 

etc gat tec cgc aac ate cca ttc acc acc tgg gaa ggc tgg tac aaa 1363 

Leu Asp Ser Arg Asn He Pro Phe Thr Thr Trp Glu Gly Trp Tyr Lys 

410 415 420 

etc gac gca gca gag cgc gca etc ggt gaa gcc gaa ggc cgc gag cgc 1411 

Leu Asp Ala Ala Glu Arg Ala Leu Gly Glu Ala Glu Gly Arg Glu Arg 

425 430 435 

aag aag att gtt gat tgg gaa gaa atg gtc cgc cag gcc cgc gaa get 1459 

Lys Lys He Val Asp Trp Glu Glu Met Val Arg Gin Ala Arg Glu Ala 
440 445 450 

cca gca att gtc taaattgttt taacgcgtga age 1494 
Pro Ala He Val 
455 



<210> 614 
<211> 457 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 614 

Met Thr Thr Pro Leu Arg Val Ala Val He Gly Ala Gly Pro Ala Gly 
15 10 15 

He Tyr Ala Ser Asp Leu Leu He Arg Asn Glu Glu Arg Glu Val Phe 

20 25 30 

Val Asp Leu Phe Glu Gin Met Pro Ala Pro Phe Gly Leu He Arg Tyr 
35 40 45 

Gly Val Ala Pro Asp His Pro Arg He Lys Gly He Val Lys Ser Leu 
50 55 60 

His Asn Val Leu Asp Lys Pro Arg Leu Arg Leu Leu Gly Asn He Glu 
65 70 75 80 

He Gly Lys Asp He Thr Val Glu Glu Leu Arg Asp Tyr Tyr Asp Ala 
85 90 95 

Val Val Phe Ser Thr Gly Ala Val Ala Asp Arg Asp Leu Asn He Pro 
100 105 110 

Gly He Glu Ala Glu Gly Ser Phe Gly Ala Gly Glu Phe Val Gly Phe 
115 120 125 

Tyr Asp Gly Asn Pro Arg Phe Glu Arg Ser Trp Asp Leu Ser Ala Gin 
130 135 140 

Ser Val Ala Val He Gly Val Gly Asn Val Gly Leu Asp Val Ala Arg 
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Ile Leu Ala Lys Thr Gly Asp Glu Leu Lys Val Thr Glu lie Ser Asp 
165 170 175 

Asn Val Tyr Asp Ser Leu Lys Glu Asn Lys Ala Thr Glu Val His Val 
180 185 190 

Phe Gly Arg Arg Gly Pro Ala Gin Val Lys Phe Thr Pro Gin Glu Leu 
195 200 205 

Lys Glu Leu Asp His Ser Pro Thr lie Asn Val Val Val Asp Pro Glu 
210 215 220 

Asp lie Asp Tyr Asp Gly Ala Ser Glu Glu Ala Arg Arg Ala Ser Lys 
225 230 235 240 

Ser Gin Asp Leu Val Cys Gin lie Leu Glu Gin Tyr Ala lie Arg Glu 
245 250 255 

Pro Lys Asp Ala Pro His Thr Leu Gin lie His Leu Phe Glu Asn Pro 
260 265 270 

Val Glu Val Leu Gin Lys Asp Gly Lys Val Val Gly Leu Arg Thr Glu 
275 280 285 

Arg Thr Ser Leu Asp Gly Asn Gly Gly Val Asn Gly Thr Gly Glu Phe 
290 295 300 

Lys Asp Trp Pro Val Gin Ala Val Tyr Arg Ala Val Gly Tyr Lys Ser 
305 310 315 320 

Asp Pro lie Asp Gly Val Pro Phe Asp Glu Asn Lys His Val lie Pro 
325 330 335 

Asn Asp Gly Gly His Val Leu Thr Ala Pro Gly Ala Glu Pro Val Pro 
340 345 350 

Gly Leu Tyr Ala Thr Gly Trp lie Lys Arg Gly Pro lie Gly Leu lie 
355 360 365 

Gly Asn Thr Lys Ser Asp Ala Lys Glu Thr Thr Asp lie Leu lie Lys 
370 375 380 

Asp Ala Val Ala Gly Val Leu Glu Ala Pro Lys His Gin Gly Glu Glu 
385 390 395 400 

Ala lie lie Glu Leu Leu Asp Ser Arg Asn lie Pro Phe Thr Thr Trp 
405 410 415 

Glu Gly Trp Tyr Lys Leu Asp Ala Ala Glu Arg Ala Leu Gly Glu Ala 
420 425 430 

Glu Gly Arg Glu Arg Lys Lys lie Val Asp Trp Glu Glu Met Val Arg 
435 440 445 

Gin Ala Arg Glu Ala Pro Ala lie Val 
450 455 



<210> 615 
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<211> 1488 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1465) 
<223> RXS01438 



<400> 615 

ccattagcag tcgcaccccg 
tccacatttt ttagaacccc 



ataggagtcg aatctacaag 
tttaaggaat cgaactttat 



tggaaccccc gctcacatac 60 

atg tct cgc cct ttg 115 
Met Ser Arg Pro Leu 
1 5 



cgt gtt gcc gtt gtc ggt gca ggt cca gca gga ate tac gcg tct gat 163 
Arg Val Ala Val Val Gly Ala Gly Pro Ala Gly lie Tyr Ala Ser Asp 
10 15 20 



ttg ttg atg aaa tec gac acg gac gtg cag att gat ctt ttt gaa cgt 
Leu Leu Met Lys Ser Asp Thr Asp Val Gin lie Asp Leu Phe Glu Arg 



atg cca gcg cct ttc ggt ttg ate cgt tat ggt gtt gcg cct gat cac 
Met Pro Ala Pro Phe Gly Leu lie Arg Tyr Gly Val Ala Pro Asp His 



cct cgc ate aag ggc ate gtg aag tec ctg cac aat gtg atg gac aag 
Pro Arg He Lys Gly He Val Lys Ser Leu His Asn Val Met Asp Lys 



gag cag ctg cgt ttc ttg ggc aac att gag gtc ggc aag gac ate act 355 

Glu Gin Leu Arg Phe Leu Gly Asn He Glu Val Gly Lys Asp He Thr 

70 75 80 85 

gtt gag gag ttg cgt gag ttt tat gac gcg ate gtg ttc tec act ggc 403 

Val Glu Glu Leu Arg Glu Phe Tyr Asp Ala He Val Phe Ser Thr Gly 

90 95 100 

get act ggc gac cag gat ctt egg gtt cca ggt tct gat ctg gaa ggt 451 

Ala Thr Gly Asp Gin Asp Leu Arg Val Pro Gly Ser Asp Leu Glu Gly 

105 110 115 

teg tgg ggc get ggc gag ttc gtt ggt ttc tat gat ggc aac ccg aac 4 99 

Ser Trp Gly Ala Gly Glu Phe Val Gly Phe Tyr Asp Gly Asn Pro Asn 

120 125 130 

ttt gaa cgc aac tgg gat ctt tct get gag aag gta gcg gtt gtt ggt 547 

Phe Glu Arg Asn Trp Asp Leu Ser Ala Glu Lys Val Ala Val Val Gly 

135 140 145 

gtc ggt aac gtg gcg ttg gac gtt get cgt att ttg gcg aag act ggc 595 

Val Gly Asn Val Ala Leu Asp Val Ala Arg He Leu Ala Lys Thr Gly 

150 155 160 165 

gat gag ctg eta gtt act gaa ate cct gac aat gtc tat gag age ttg 643 

Asp Glu Leu Leu Val Thr Glu He Pro Asp Asn Val Tyr Glu Ser Leu 

170 175 180 

get aag aat cag get aag gaa gtg cac gtt ttt ggt cgt cgt gga cct 691 
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Ala Lys Asn Gin Ala Lys Glu Val His Val Phe Gly Arg Arg Gly Pro 
185 190 195 

get cag gcg aag ttc act ccg ttg gag ctg aag gaa ctt gac cat tec 
Ala Gin Ala Lys Phe Thr Pro Leu Glu Leu Lys Glu Leu Asp His Ser 
200 205 210 

gac acc ate gag gtg ate gtg aac cct gag gac att gat tac gat gca 
Asp Thr lie Glu Val lie Val Asn Pro Glu Asp He Asp Tyr Asp Ala 
215 220 225 

get teg gag cag get cgt cgt gat tec aag tct cag gac etc gtg tgc 
Ala Ser Glu Gin Ala Arg Arg Asp Ser Lys Ser Gin Asp Leu Val Cys 
230 235 240 245 

cag act ttg gaa age tac gcg atg cgc gat cct aag ggc get cct cac 
Gin Thr Leu Glu Ser Tyr Ala Met Arg Asp Pro Lys Gly Ala Pro His 
250 255 260 

aag ctg ttc att cac ttc ttt gag tec cca gtg gag ate etc ggt gag 
Lys Leu Phe He His Phe Phe Glu Ser Pro Val Glu He Leu Gly Glu 
265 270 275 

gac ggc aag gtt gtt ggc etc aag act gag cgt act cag ctg gac ggc 
Asp Gly Lys Val Val Gly Leu Lys Thr Glu Arg Thr Gin Leu Asp Gly 
280 285 290 

aac ggt ggc gtg act ggc acc ggc gag ttc aag acc tgg gat atg cag 
Asn Gly Gly Val Thr Gly Thr Gly Glu Phe Lys Thr Trp Asp Met Gin 
295 300 305 

tea gtt tac cgc gcg gta ggt tac cgt tct gat gcg ate gag ggt gtt 
Ser Val Tyr Arg Ala Val Gly Tyr Arg Ser Asp Ala He Glu Gly Val 
310 315 320 325 

cct ttt gac gat gag cgc gcg gtt gtc ccc aac gac ggc ggc cac ate 
Pro Phe Asp Asp Glu Arg Ala Val Val Pro Asn Asp Gly Gly His He 
330 335 340 

ate gat cct gag gtc ggc tec ccc ate act ggc ctg tac gee act ggc 
He Asp Pro Glu Val Gly Ser Pro He Thr Gly Leu Tyr Ala Thr Gly 
345 350 355 

tgg ate aag cgt ggc cca att gga ctg ate ggc aac acc aag tec gac 
Trp He Lys Arg Gly Pro He Gly Leu He Gly Asn Thr Lys Ser Asp 
360 365 370 

gee aag gaa acc act gag atg ctg ctt get gat cac get get ggt tct 
Ala Lys Glu Thr Thr Glu Met Leu Leu Ala Asp His Ala Ala Gly Ser 
375 380 385 

ttg cct gcg cct gca aag cct gag ttg gag tec ate att gag ttc etc 
Leu Pro Ala Pro Ala Lys Pro Glu Leu Glu Ser He He Glu Phe Leu 
390 395 400 405 

gat gag cgc aag gtt gcg ttc acc aca tgg gat ggc tgg cac ctg ctg 
Asp Glu Arg Lys Val Ala Phe Thr Thr Trp Asp Gly Trp His Leu Leu 
410 415 420 



gat get gcg gag cgc gcg ctg ggt gag cct gag ggc cgc gag cgc aag 
Asp Ala Ala Glu Arg Ala Leu Gly Glu Pro Glu Gly Arg Glu Arg Lys 
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aag ate gtt gag tgg aat gac atg gtg cgc cat get cgt cca gaa tac 1459 
Lys He Val Glu Trp Asn Asp Met Val Arg His Ala Arg Pro Glu Tyr 
440 445 450 

gac ate taaagtcget taaagectea aaa 1488 
Asp He 



<210> 616 
<211> 455 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 616 

Met Ser Arg Pro Leu Arg Val Ala Val Val Gly Ala Gly Pro Ala Gly 
15 10 15 

He Tyr Ala Ser Asp Leu Leu Met Lys Ser Asp Thr Asp Val Gin He 
20 25 30 

Asp Leu Phe Glu Arg Met Pro Ala Pro Phe Gly Leu He Arg Tyr Gly 
35 40 45 

Val Ala Pro Asp His Pro Arg He Lys Gly He Val Lys Ser Leu His 
50 55 60 

Asn Val Met Asp Lys Glu Gin Leu Arg Phe Leu Gly Asn He Glu Val 
65 70 75 80 

Gly Lys Asp He Thr Val Glu Glu Leu Arg Glu Phe Tyr Asp Ala He 
85 90 95 

Val Phe Ser Thr Gly Ala Thr Gly Asp Gin Asp Leu Arg Val Pro Gly 
100 105 HO 

Ser Asp Leu Glu Gly Ser Trp Gly Ala Gly Glu Phe Val Gly Phe Tyr 
115 120 125 

Asp Gly Asn Pro Asn Phe Glu Arg Asn Trp Asp Leu Ser Ala Glu Lys 
130 135 140 

Val Ala Val Val Gly Val Gly Asn Val Ala Leu Asp Val Ala Arg He 
145 150 155 160 

Leu Ala Lys Thr Gly Asp Glu Leu Leu Val Thr Glu He Pro Asp Asn 
165 170 175 

Val Tyr Glu Ser Leu Ala Lys Asn Gin Ala Lys Glu Val His Val Phe 
180 185 190 

Gly Arg Arg Gly Pro Ala Gin Ala Lys Phe Thr Pro Leu Glu Leu Lys 
195 200 205 

Glu Leu Asp His Ser Asp Thr He Glu Val He Val Asn Pro Glu Asp 
210 215 220 

He Asp Tyr Asp Ala Ala Ser Glu Gin Ala Arg Arg Asp Ser Lys Ser 
225 230 235 240 
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Gin Asp Leu val C y s Glu Thr Leu Glu Ser Tyr Ala Met Ar g Asp Pro 

245 2bu 
Ly s Sly A1 . Pro Hi. Lys Leu Phe II. His Phe Phe Glu Ser Pre Val 

260 2bb 
Glu lie Leu Gly Glu Asp Gly Lys Val Val Gly Leu Lys Thr Giu Ar g 

275 280 
Thr Gin Leu Asp Gly As„ Gly Gly Val Thr Gly Thr Gly Glu Phe Lys 

290 295 
Thr Trp Asp Met Gin Ser Val Tyr Arg Ala Val Gly Tyr Arg Ser Asp 
305 310 315 

Ala Xle Glu Gly Val Pro Phe Asp Asp Glu Arg Ala Val Val Pro Asn 

325 330 
Asp Gly Gly Hi, He He Asp P» Glu Val Gly Ser Pro II. Thr Gly 

340 34b 
Leu Tyr Ala Thr Gly T r p He Lys Arc, Gly Pro He Gly Leu He Gly 

355 360 
AS„ Thr Lys Ser Asp Ala Lys Glu Thr Thr Glu «et Leu Leu Ala Asp 

370 375 
His Ala Ala Gly Ser Leu Pro Ala Pro Ala Lys Pro Glu Leu Glu Ser 



385 



390 



Ile He Glu Phe Leu Asp Glu Aru Lys Val Ala Phe Thr Thr Trp Asp 



405 



Gly Trp Hi. Leu Leu Asp Ala Ala Glu Aro Ala Leu Gly Glu Pro Glu 



420 



Gly Aru Glu Ar g Lys Lys He Val Glu Trp Asu Asp Met Val Ar g His 



435 



Ala Arg Pro Glu Tyr Asp He 
450 455 
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APPENDIX A: DNA SEQUENCES 

>RXA00005-upstream 

GTGGAAGCCCAGTTCACCTCTCCCCTGCTCAACAATGGGCAAACCTGTTTCCTTGGTACC 
CGAATCCTTGCTCCAAAATCACGGCGGGTTCAGGGGGTGA 

>RXA00005 

ATGCACCACGAGCAACCCGAAGGGTGCGAAGTGGGCATTCGTAGAACAATCCCAGAGGAA 
AGCCGTACGGCTTTCCTCGACATGATCAATCAAGGTATGTCAGGTCTTGCTGCGTCTACA 
GCGGTCGGGGTCAGTGAATTCACCGGGCGAAAGTGGGCGAAGGCCGCCGGGGTGAAACTG 
ACCCGCGGCCCGCGAGGTGGCAATGCTTTTGACACCGCCGAGAAACTTGAGATTGCAGCC 
AGCATGCTAGAGAAAGGATGCCTACCCCGAGAAATCGGCGAGTATGTCGGCATGACTCGG 
GCCAATATATCCCTATGGCGCAAACAAGGCCCAGACAAGCTTCGCCAACGCGCAGCCACC 
TTGCGCACCGGCAAGCGAGCAGCTGAATTCATCCACGCCCCGGTGATGGGCCCTTATTAT 
GGGCCACGCACACTCCATCAAGTGTTGCGTGAGGACTACACAACACTGTTTGACGAGTTA 
TCTGCGTTGGGGTTGCCAGCACAGGTGTGTGGGGCCTTACTTCATCTTGCTCCACCACCA 
TCATTACGCTTTTCTTATATGTCGTGTGTAGTGCCGTTATTTGCTGATGAAATCAAAGTC 
GTAGGACAAGGCACACGATTATCGTTAGAAGAGAAAATGATGATCCAACGTTTCCATGAC 
ACCGGGGTCAGTGCAGCAGAAATCGGTCGACGCCTGGGTCGGTGTCGGCAAACAATTTCC 
AGGGAACTTCGACGTGGTCAAGATGATGATGGACGTTATCGTGCACGCGACTCCTATGAA 
GGTGCGATCAGGAAACTAGCGCGTCCGAAAACACCGAAACTTGATGCCAATCGTAGGCTT 
CGGGCTGTGGTGGTCGAGGCGTTGAATAATAAATTATCTCCGGAGCAGATTTCTGGTCTT 
TTAGCCACCGAGCATGCTAACGATAGCTCTATGCAGAT TAGTCATGAAACTATTTACCAG 
GCGTTATATGTTCAAGGTAAAGGGGCGTTGCGTGATGAATTGAAGGTGGAGAAATTTCTT 
CGTACCGGTCGGAAGGGACGTAAACCGCAGTCGAAGTTGCCATCGAGAGGTAAGCCGTGG 
GTGGAGGGTGCGTTGAT TAGTCAACGCCCAGCAGAAGTTGCTGATCGTGCTGTGCCTGGG 
CACTGGGAGGGCGATTTAGTAATTGGTGGTGAAAACCAAGCGACAGCGTTGGTGACGTTG 
GTGGAGCGCACGAGCCGGTTGACGTTGATTAAGCGGTTGGGGGTTAATCATGAGGCGTCG 
ACTGTGACGGATGCGTTGGTGGAGATGATGGGTGATTTGCCGCAGGCGTTGCGTCGGAGT 
TTGACGTGGGATCAGGGTGTGGAGATGGCAGAGCATGCGCGGTTTAGCGTGGTGACCAAG 
TGTCCGGTGTTTTTCTGTGATCCTCATTCGCCGTGGCAGCGTGGGTCGAATGAGAATACG 
AATGGATTGGTCAGGGATTTTTTCCCGAAGGGCACTAATTTTGCTAAAGTAAGTGACGAA 
GAAGTTCAGCGGGCACAGGATCTGCTGAATTACCGGCCGCGGAAAATGCATGGTTTTAAA 
AGCGCGACGCAGGTATATGAAAAAATCGTAGTTGGTGCATCCACCGAT 

>RXA0 0 0 0 5 - do wn s t r e am 
TGAATTCGCCCTAGGTTGGATGC 

>RXA0 0 011-upstream 

GAAGTTCTTCCCGTGGTGGAAAAAGTGGACTCCATCGACATCCCTGATGCCGATGTTCGC 
GTCGATGTCTACCGCTCCTCCGGCCCAGGTGGTCAGTCCA 

>RXA00011 

GTGAACACCACCGACTCTGCCGTGCGCCTGACCCACATCCCAACCGGCATCGTGGTGACC 
TGCCAAAACGAGAAATCACAGATCCAAAACAAGGCATCCGCGATGCGTGTTCTCCAGGCA 
AAACTGCTTGAGCGTAAACGCCAGGAAGAACGCGCCGAAATGGATGCCCTCGGAGCTGGA 
GGCAATGCATCCTGGGGTAACCAAATGCGTTCCTACGTGCTGCACCCTTATCAAATGGTG 
AAGGATCTGCGCACCAACTTTGAAGTCAACGATCCGCAAAAAGTCCTTGACGGCGATATC 
GATGGCCTTTTGGAAGCAGGTATTCGCTGGCGAATGGCTGAGAGCCAGTCGGCGGAA 

>RXA0 0011-downstream 
TAAAGGTTGGTTTTCTGGCAGAA 

>RXA0 0 0 1 2 -ups t ream 

CTGGATTAGTCATGCCTTCCATTGTGCATGCCGTCGGCCAAGTGTGCTGAATAAGGTGGC 
GTTCTAAGAATCACAATCGGTGCGGGTAATATGTGCAATC 

>RXA00012 

ATGCGTCCCGAATTTTCTGCAGAACTCTCCGAGCTAGACAGCACGCTGACAACCATTGAA 
AAAGTGCTGAACCCGCAAGAGATGTCTGACCGAGTCAGAGAACTTGAAGCTCAAGCAGCT 
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GACCCGTCTCTGTGGGATGACCCTGACCATGCACAGCAAGTCACCTCTGAGCTGTCCCAC 
GTCCAGGCGGAGCTGCGCAAAATTACCGATCTGCGCCAGCGCATCGAAGATCTGCCCATC 
ATGGTGGAACTCGCAGAGGAAGAAGACGGCGATACCTCCATCGCGGAAGAAGAACTCGCC 
GATCTGCGTTCTCTGATCGATGCGTTGGAAGTAAAGACCATGCTGTCGGGTGAATATGAT 
GCTCGCGAGGCAGTGATCAATATTCGATCCGGTGCCGGTGGTGTCGATGCTGCGGACTGG 
GCTGAAATGCTCATGCGCATGTACACCCGCTGGGCGGAAAAGAACGGCCACAAAGTAGAT 
ATTTACGATATTTCCTACGCCGAAGAAGCCGGCATCAAATCCGCCACCTTCGTGGTCCAC 
GGCGACTACATGTACGGCCAGCTCTCCGTGGAGCAAGGCGCACACCGCCTCGTGCGCATC 
AGTCCTTTTGATAACCAGGGCAGGCGCCAAACCTCCTTCGCCGAGGTAGAAGTTCTTCCC 
GTGGTGGAAAAAGTGGACTCCATCGACATCCCTGATGCCGATGTTCGCGTCGATGTCTAC 
CGCTCCTCCGGCCCAGGTGGTCAGTCCAGTGAACACCACCGACTCTGCCGTGCGCCTGAC 
CCACATCCCAACCGGCATCGTGGTGACCTGCCAAAACGAGAAATCACAGATCCAAAACAA 
GGCATCCGCGATGCGTGTTCTCCAGGCAAAACTGCT 

>RXA00012-downstream 

T GAG C G T AAAC G C C AGG AAG AAC 

>RXA00016-upstream 

CTGAACGGATCCGCCAACTTGAAAAGGAAAATGCACTCCTCCGCGAAGAGCGTGACATCC 
TGCGGAAAGCGGCCAAATATTTCGCGGAAGAGACGAACTG 

>RXAOQ016 

GTGATCCGCTTCCGATTCGTTGATGACGCTCGAAAGACCTACTCGGTTAAGCGGATATGT 
GACGTGTTGAAGCTCAATCGTTCCTCATAT TACAAATGGAAAAGCACCGCCTTCACGCGT 
GAAAAACGCCTGCTCAGCGACGCTATTCTTGGGGTCCAGGTCAAGACTGTATTCACCACT 
CACAGTGGCTGTTATGGGGCCAAACGAATCGCGGCTGAACTCAAAGACCAGATCGGCCAT 
GACCTTGCGAACCACAAGCGGGTTGCCCGGATCATGCGATCGTTGAAGCTGTTCGGATAC 
AC AAAG AAAC G C AAG GTCACCACCACCGTGCCG G AC AAAAC C AAG AC AG T GTTCCCTGAC 
CTTGTCGGCCGGAAGTTCACCGCTGACAAGCCGAACCAGCTCTATGTCGGGGATATCACC 
TATCTGCCAATTCAGGATGGGTCGAATATGTACCTGGCCACGGTCATTGACTGTTACTCC 
CGCAGGTTGGTGGGCTTTTCTATCGCAGATCACATGCGCACGAGCTTGGTCCAGGACGCG 
CTGCTCATGGCTAAAGACCAGCGTGGAAACCTCAAAGGTGCGATTTTTCACTCCGACCAC 
GGCAGCGTTTACACGTCTCATGCGTTTCAGGAGACGTGTAAGAAACTAGGGATCAGGCAG 
TCGATGGGATCAATTGGCACCAGTGCTGACAACGCTTTGGCGGAGTCTTTCAATGCCGCG 
ATGAAGCGGGAAGTCCTGCAGGATTCCAAGACCTTTGAAAATCAATTGTGCTGTCGCCGG 
GACGTCTTCCGCTGGTGTACCCGTTACAACACGGTTCGCCGGCATTCCTGGTGTAGATAT 
CTGGCTCCGGTCGTGTTTGAGGAGCGCGGTCCTGCTATCCTGAGATCTGCTTCC 

>RXA00 016-downstream 
TGATCAAATCCTCCGTGTCCACC 

RXA00017-upstream 

TCATCCAATGTGGAGAAGTTCAAAAGCTGAAGCTGGACCTGACCCCCGGATGGTGGACAC 
CTTGAAACAAGCATGATGCTGGGAAAGGTAATCTGCCACC 

>RXA0 0017 

ATGCCACGCAAGACCTACACAGAGGAGTTCAAGCGCGACGCTGTCGCGCTCTACGAGAAC 
TCCGCCGGCACCTCGATCCAGAAGATCGCCAATGATCTCGGAATCAACCGAATGACCCTT 
AAAAACTGGATTACTAAATACGGGGCCAACTCAACTCCACATGGCGCTAACACGGCCACC 
GCGCTGTCCGAAGCTGAACGGATCCGCCAACTTGAAAAGGAAAATGCACTCCTCCGCGAA 
GAGCGTGACATCCTGCGGAAAGCGGCCAAATATTTCGCGGAAGAGACGAACTGG 

>RXA00017-downstream 
TGATCCGCTTCCGATTCGTTGAT 

>RXA00019-upstream 

ACCGGATACCTTATGAAACACCTGGTGAGCGGTGTGTTTCACCCCAACAACCGAGTAAAA 
TATATCTAGTACTATTTTACGATTGAAAGTAGATTTTTCT 

>RXA00019 
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ATGACCGTTACCTCACCAGCAGCGCTCGCACTCAGCGACATGTCCTATGTGGACATCATT 
AAGAAGAAGCGCGGATGGACAACCGAGTTTTTCCACAGCACCATCAACACCGGTGAAACC 
ACCACACCGCTACCAGACAGCGACCGTGCCACAGCACTAATCCATGACCACATCACCAAG 
GCTCAAGAGATAACCATCATCACCGACTTTGATATGGACGGTATTTCAGCCGGTGTCATT 
GCCTATGCAGGTCTTGCCGAACTGGGCGCACAGGTCAATATGGTGGTGCCCGACTATCGT 
GGCGAACGAAATGTCACAGCCAGCGATATTGATCGTGCGCTAGAGCTCTACCCTGCAACC 
TCACTCATCATCACCTGCGATGTCGGCATCGGCTCCCATGAAGGTATTGCCCGTGCTCAC 
GAACGCAGTATCGCCGTCCTGGTCACAGATCACCACATGGAGGTCGAACCCTGCCAGGCC 
GATGTGGTTCTTAACCCCAACAGAATTGACTCTGACTACCCCAACAAAGATATTTGCGGT 
GCGCAGGTCATTTTCGCCACATTGAGTGACTATGCACGTCGTTATCGGGCGGACAAGATT 
ATCGACATTAATTTGTTGGCTGTTTTCTCAGGCATTGGTGCACTCGCCGATGTCATGCCT 
CTCACCCGTGACACTCGACCAACAGTGAAGCAGGCTATTGCGTTGCTTCGGCTTGCTATC 
CCACAAGTAAGTAAAAACCGTTTCGGCGGTTGGGATACCTATGCTGCACGCTCTGTTAAT 
CCTGATACGTCCACACTCATGCATATTGTCAATGCCAGCCAGCATGAT CACCGCTTCATT 
GCAGCCTTCCAAGGCATCTCAATTCTTCTTGGTGAACTGATTGCGCAAAAGAAGCTAGTA 
AACATCGACAATATTTCTGAGTCATTCATTGGCTTCACTCTTGGTCCGATGTTTAACGCT 
ACTCGTCGTGTTGGTGGCGACATGCACGATTCATTTCTCGTGTTTGCGCCCCATGCCGCA 
CTAGCATCACAGCCGTCGATGAATCCAAATCGACATGCTGCGATCTCTCGCATCATTGAT 
AACAACGAACGTCGCAAAGAGCTCTCCAAGTCCTCTTATGCTGCCGTACACAGCTCAGAT 
CAGCCCTACGCGCCCTTTGTGTGGCTCTCTGAGGCACCAAGCGGCATTCTTGGTCTCATT 
GCCTCACAGCTCACTCGTGAGTCTGACGTGCCTGCCATTGTCATTAATCCAGATACCTTG 
TCCGGTTCAGCTCGCTCACCTGAGTGGGCACCGATCATCACCCAAGTAAACACCCTCAGC 
GCACAAGGTCACGGCGGTATTCATGCTGCAGGCCATGAGTACGCCTGTGGTATGCGTTTT 
GATAACCATGATGACATTGTGACCTTTGTTGCAACACTCGACGCACTCGATAAAAACACG 
CCACGGGAAGCACAGCCGGCAGATCTGCATTTGGTTGACATTGACCACGCGCGTCCTGTG 
CTTGATAACCCCTCACTCACCCAAGAGCTCAGTACGGTCGATGCTGCAGTGGATGCTGCA 
CAGTTGCTTGTTCTCATTGATCAGCTTGATCAACTGCAGCCATTTGGACATGGTTTTACC 
TATCCGCGCATCGACGTGACGTTCAGGCCGGCAGAAACAGAATTCAAGGTTATGGGTCAG 
CACCATCAACATCTCAAGGTGATCACTCACTCAGGGTTGACCTTATTGTGGTGGAATAAG 
GCTCAGCAGCTCGATGAGATCGCACAGTCTGAATTAGTCACCATGTCTGTGGAGCTCGAT 
GTCAATATGTTCCGTGGGTTTATTTCCCCGCAAGGCATTGTCTCTGCGTGCACAGTTATC 

>RXA00019-downstream 
TAGCTTGGTT GCATAAG C ACC AA 

>RXA0 0 0 4 6 -up s t r e am 

TGGTGCCCAAGCAGCCGTCATCGCAGCAGCAAAATATGCCCGCGATAACGCCTTTTAAGC 
ACCTAAAACGCTGTTCTCAACACAGGAGTTTCCTTAAATA 

>RXA0 004 6 

ATGGACTTAAATACTCAACGCTCAAAGCTCTACGCACAGCTTCAAGGCCAGCTCATTGTT 
TCCGTGCAAGCTCCCGACGGCCATGCCATGCGAGATACCCATACGCTCACCCATGTGGCC 
GCAGCCTGTGTCGATGGCGGTGCTCCTGCCATTCGCTGTGGCGGTTACGGCGGTTTGGAA 
GATATCCGTTCAATCTCCAACCGTGTCGACGTTCCCGTTTTCGGACTCACCAAAGAAGGC 
TCCGAAGGAGTTTACATCACCCCAACCAGGGATTCCGTTCGAGCAGTGGCAGAATCCGGC 
GCCACTGTAGTCTGCGCGGATGCAACTTTCCGACCTAGGCCTGACGGCTCCACCTTTGCA 
GAGCTGGTCACTGTTGCCCACGATTCCGGAATTCTCATCATGGCGGACTGCGCAACTCCC 
GAAGAAGTTCTCAGTGCGCATAAGGCTGGCGCGGATTTTGTGTCCACCACGCTTGCTGGA 
TACACCGAACACCGCGAGAAAACAGTCGGTCCAGATTTCGATTGCCTCCGCGAAGCACGT 
GAGTTAGTTCCCGATGCGTTCCTCATTGGCGAAGGTCGCTTCTCCAACCCTGCGGATGTG 
GCGCACGGTCGTCTCATTGGTGCCAACGCGATCATCGTGGGCACCGGAATCACTGACCCT 
GGTTTCATCACTGGACAGTTCGCGTCACTGTTGCAC 

>RXA0004 6-downstream 
TAACACTTAGTCCAACGCTGCAC 

>RXA00053-upstream 

AAGGCAACAGAAAATCAATCTACCCCTGCGGGGTGCAACACAAAGGGGCACTTCATTACT 
GTTAGCATTGGGTTTCTGACCAGTAGTTCTGAGGAGAATC 

>RXA00053 
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GTGAAGAAACGCATCAATGTAACCGGCGCCGTCCTAGTCAAGGAAAACCGTATCCTTGCA 
GCACAACGTGGTCCAGAGATGTCACTTCCCGGATATTGGGAGTTTCCGGGAGGAAAGATC 
GAG C AGG G C G AAAC T C C AG AAG C T T C AC T T G C AC GAG AG C T C AAAG AAG AAT TGCTTTGC 
GACGCCACCGTAGGCGAACACCTCACCACTACAGAGCACGAGTACGACTTTGGAATCGTC 
GTGCTTTCCACCTACTTCTGCACACTAAATGATGCAGAGCCTCAATTGACCGAGCATGCT 
GAGATCCGCTGGGTGGCACCACACGAATTGGAATCTTTGGAGTGGGCACCTGCTGATATT 
CCTGCGGTGAAACTTCTCGTCGAGCAGCTTGCT 

>RXA00053-downstream 
TAATGAGCCCATTCGATTCAAAG 

>RXA00057-upstream - 

TCGCGTCGACGCTTTCGAACAGGTGCTGTTTTAGAAGGGAAATAGACAACAAATATAACC 
C T AC AAAT AT T AT AT AGAC AG C CT C GG AAT GAGGCAGTCA 

>RXA00057 

TTGGGATCAATTGGCACCAGTGCTGACAACGCGTTAGCGGAGTCGTTCAACGCCGCACTC 
AGGCGGGAAGTCCTCCAAGATTCTAAGACTTTTGCGAAC 

>RXAO0 057 -downstream 
TAGTTGATCTGCCGCCGGGATGT 

>RXA00069-upstream 

GGGTCAGCGGAAGCAACATCGTTAGTTGGGCTAGGATTGGTTGGGTATGTCCTAAAAGGG 
ACGGTTATTTTTTCATTCGACGTGGAGGAGAGCATCCGAC 

>RXA00069 

GTGGCTCAGCAATCGATCATCGACACCGTGGTTAACCTGTGTAAACGACGTGGACTGGTG 
TACCCCTGTGGTGAGATCTACGGCGGTACCCGCTCTGCGTGGGACTACGGCCCGCTGGGT 
GTGGAGCTGAAGGAAAACATCAAGCGCCAGTGGTGGCGTTCTATGGTTACTTCCCGCCCA 
GATGTTGTGGGTGTTGATACTTCTGTCATCCTTCCTCGCCAGGTGTGGGTAACTTCCGGC 
CACGTTGAGGTCTTCACTGACCCACTGGTTGAGTCTTTGAACACCCACAAGCGTTACCGT 
GCGGACCACCTGCTGGAGCAGTACGAAGAGAAGCATGGTCACCCACCTGTAAACGGCTTG 
GCTGACATCAACGATCCAGAGACCGGCCAGCCAGGTAACTGGACTGAGCCTAAGGCGTTC 
TCTGGTCTTCTGAAGACTTTCTTGGGACCTGTGGACGACGAAGAGGGTCTGCACTACCTG 
CGCCCTGAAACTGCTCAGGGTATCTTCGTGAACTTCAAGAACGTGATGAACACTTCACGT 
ATGAAGCCACCTTTCGGTATCGCGAACATCGGTAAGTCTTTCCGTAACGAGATCACCCCA 
GGTAACTTCATTTTCCGTACTCGTGAGTTCGAGCAGATGGAGATGGAGTTCTTCGTCAAG 
CCTGGTGAGGACGAAGAGTGGCACCAGCACTGGATTGATACTCGCCTGCAGTGGTACATC 
AACCTGGGCATTAAGCCTGAGAACCTGCGTCTGTACGAGCACCCTCAGGAGAAGCTGTCT 
CACTACTCCAAGCGCACTGTTGATATTGAGTACGCATTCAACTTTGCTAACACCAAGTGG 
GGCGAGTTGGAGGGGATCGCGAACCGTACTGATTACGATCTTCGCGTGCACTCTGAGGGC 
TCTGGTGAGGACCTGTCATTCTTCGATCAGGAGACCAATGAGCGTTGGATTCCTTTCGTA 
ATCGAGCCTGCTGCAGGTCTTGGTCGCGCAATGATGATGTTCCTGATGGATGCTTATCAC 
GAGGACGAAGCACCAAACTCAAAGGGTGGCGTCGATAAGCGTGTTGTTCTGAAGCTTGAC 
CGTCGCCTTGCGCCGGTTAAGGTTGCGGTCTTGCCGCTGTCAAAGAAGGACACTTTGACG 
CCTTTGGCGGAAAAGCTCGCAGCAGAGCTGCGTGAATTCTGGAACGTTGAT TACGACACT 
TCAGGTGCGATTGGTCGCCGTTACCGTCGTCAGGACGAGATCGGTACTCCATTCTGCGTC 
ACCGTTGACTTTGATTCTCTCGAGGACAACGCTGTGACCGTGCGTGAGCGCGACACCATG 
GAGCAGGTTCGTGTTCCACTTGATGAGCTGCAGGGTTACTTGGCTCAGCGCCTCATCGGC 
TGC 

>RXA0 00 6 9-downst ream 
TAAACGGCAACCAATAGAGCGAT 

>RXA0 0102-upstream 

GGGAATGCGATTTCGACCACCAGTGGCACGGGAAACCCCCTCAGATACGCTTCCCACCAG 
GACTTTTCGTGGAGGCTTCGGACGGCGCTAACCTGATGAC 

>RXA00102 

ATGCCAGAAGGTGATTCCGTATTCCAACTCTCCCGCAAACTTCAATTCATGCGCGGAAGA 
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GAAGTGCTGGAAACCTCCCTGCGTGTGCCATCAGTGGCACTTCACGATTTCACCGGTCAA 
ACCGTCAACCGCGTATGGCCCTACGGAAAACACCTCTTCATGCAATTCGGTGAAGAGATC 
CTCCACACCCACCTCAAAATGGAAGGGACGTGGGCTGTCCACCGCAAAGGCGATCGCTGG 
CGCAAACCTGGACACACCGCGAGGGTAGTGCTTGTGCTGTCGGAAAACATCGAGGTGGTG 
GGGCATTCCCTCGGCTTTGTCAGAGTGTTCCCCGCAAACCGCTACTCCGAAGAGATCGCT 
TACCTCGGCCCCGACGTCCTTGCCGAAGAATTCGACATCAACACCGCACGGAACAATATT 
GCATCGAACCCTTCCCGAACAATTGGCGAAGCCCTCCTCGACCAATCCAACCTCGCTGGA 
GTAGGCAACGAATACCGCGCTGAGATCTGCTTCCTCATGGGCGTCCACCCGGCGACACAA 
GTAGGATACGTTGACGTCGAAAAGGCTCTGAAGATTACCCGAAGACTCATGTGGGAAAAT 
CGAAATTCGCCGATTCGAGTGACCACCGGGGTTCGACGCGCCGGGGAATCCACCTATGTG 
TTTGGGCGTAACAATAAACCGTGCAGGAGATGCCGAACCCCAATCGTGAAAGCCGAGTTG 
GGGGAGCGAATAATCTGGTGGTGTCCGCGCTGCCAACCGCTAAACTCG 

>RXA00102-downstream 

T GAAGCATGAG ACT AAT ACT CAA 

>RXA00107-upstream 

CCCGGCGAACTTCAACCTCGATGACGAATCCGAGTGGTTTACCTCAGGCGAGTATCGTTA 
CAAGTTCCAGCGCTACATCAAGGTTTAAGGAGCAAACAAC 

>RXA00107 

ATGAGCAACGTAACCATTTACGCCACAGATTGGTGCCCTTACTGCCGATCCCTCCTCAAA 
GGTCTCGACGGCCAAGAGTACGACCTCATCGACGTCGACCAAGATGAGGAAGCCGGCGAG 
TGGGTTAAGTCAGTCAACGACGGCAACCGCATCGTCCCAACCGTGCGCTACTCCGATGGC 
ACCCACGCAACTAATCCCCTAGCTGCGGAAGTAATCGCCAAAATCGAAGCATTAGCC 

>RXA0 0107-downstream 

T AAAC G CAAAAAAG AGC C T T T C G 

>RXA0 012 4 -upstream 

TCCATCCTCATCGACGAAGCCCGCACCCCACTGAT TATCTCCGGGACCAGTAGACGGCAC 
ATCGCAGTTCTACAACGTCTTCGCACAGATCGTCCCACGC 

>RXA00124 

ATGACCAAGGACGTTCACTACGAAGTCGACGAACGTAAAAAGACCGTCGGTGTGAAAGAA 
GAAGGCGTCGAATACGTCGAAGACCAACTCGGCATCGACAACCTCTACGCACCTGAGCAC 
TCACAGCTGGTCAGCTACCTGAACAACGCCATCAAGGCACAGGAACTGTTCACCCGCGAC 
AAGGACTACATCGTCCGCAACGGCGAAGTTATGATCGTCGACGGCTTCACCGGCCGTGTC 
CTTGCCGGCCGCCGATACAACGAAGGCATGCACCAGGCGATCGAAGCCAAAGAGCGCGTA 
GAGATCAAAAACGAGAACCAGACCCTGGCGACCGTTACCCTCCAGAACTACTTCCGCCTC 
T AC AC C AAAC TCGCCGGCAT G AC CGGTACCG C AG AG ACC G AAG C AG C AG AGC T C AAC C AG 
ATCTACAAGCTCGACGTCATCGCGATCCCAACCAACCGACCAAACCAGCGCGAAGACTTG 
ACCGACTTGGTGTACAAAACCCAAGAGGCTAAGTTCGCAGCAGTCGTCGACGACATCGCA 
GAACGCACCGAAAAGGGCCAACCAGTCCTCGTCGGTACCGTCTCCGTCGAGCGCTCCGAA 
TACCTCTCCCAGCTGTTGACCAAACGAGGCATCAAGCACAACGTCCTCAATGCGAAGCAC 
CACGAGCAGGAAGCACAGATCGTTGCTCAGGCAGGTCTTCCAGGCGCCGTCACCGTTGCC 
ACCAACATGGCG 

>RXA0012 5-upstream 

CGGGTACTGTGTTTTAGGAACCGTGCGTAGTTTTAGGAACAGTGCGTACAATATAGGTTC 
GTTATCATTTCCGTATCGCTATTTATAAGGACGACTGCTC 

>RXA00125 

GTGTTTGGATTGTCCAAGGTGCTCCGCGTCGGCGAAGGCCGTGCCGTGAAGCGACTTCAC 
AAGATCGCTGACCAGGTTATCGCGCTTGAAGATAAGTTCGCCAACCTAACCGATGAGGAG 
CTCAAGGCAAAAACAGCCGAGTTCAAAGAACGCATCGCTGGCGGTGAAGGACTCGACGAA 
ATCTTCCTCGAAGCGTTCGCAACAGCCCGTGAAGCAGCTTGGCGTGTGCTCGGCCAGAAG 
CACTACCATGTACAAATCATGGGTGGCGCAGCGCTGCACTTTGGCAACGTCGCCGAAATG 
CGCACCGGCGAAGGCAAAACCCTCACCTGCGTGCTTCCAGCATATTTGAACGCACTTGAA 
GGAAAAGGCGTCCACGTTGTCACCGTCAATGATTACCTAGCAAAACGTGACGCAGAAATG 
ATGGGCCGTGTGCACCGCTACTTAGGCCTCGAAGTGGGAGTAATCCTCTCTGACATGCGC 
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CCAGACGAGCGCCGCGAAGCCTACGCTGCCGACATTACCTACGGCACCAACAACGAACTC 
GGCTTCGACTACCTGCGCGACAACATGGCACGCTCCCTAAGCGACCTCGTGCAGCGTGGA 
CACAACTACGCCATTGTCGACGAAGTAGACTCCATCCTCATCGACGAAGCCCGCACCCCA 
CTGATTATCTCCGGGACCAGTAGACGGCACATCGCAGTTCTACAACGTCTTCGCACAGAT 
C G T C C C AC G C AT GAG C AAGG AC GTTCACTAC G AAG T C G AC G AAC G 

>RXA0012 5-downstream 
TAAAAAGACCGTCGGTGTGAAAG 

>RXA00138-upstream 

CCTCATCGTGGTGTAATCTAGGTGAGCTAATCGGTCTGCGCGTTTTTCAAGCACTTTGCG 
CAGACCCCCATCCACGTAATCCACGAGGGAGATCACATCC 

>RXA00138 

GTGGCAACTACCGCTGATTTCAAGAACGGTCTAGTTCTCAAGAACGAAGGCAAGCTGCAG 
C AG AT CATC GAG T T C C AG C AC G T C AAG C C AG G C AAG G GC C C AG CAT T C G T G C G AAC C AAA 
CTCAAGGACGTCGTGACCGGCAAGACCATCGACAAGACCTGGAACGCAGGCGTCAAGGTT 
GAAACCGCAACCGTCGACCGCCGCGATGTCACCTATTTGTACAACGACGGCACTTCCTTC 
ATCGTCATGGATGACAAGACTTTCGAGCAGTACGAGCTGTCCCCAGACGCATTCGGCGAC 
GCTGGCCGCTTCCTACTTGAAAACATGCGCGTTCAGGTCTCCTTCCACGAAGGCGAGGCA 
CTCTTCGGCGAACTCCCAGTATCTGTCGACCTCCGCGTCGAGCACACCGATCCAGGCCTG 
CAGGGCGACCGCTCCACCGGCGGCACCAAGCCAGCAACCCTCGAGACCGGCGCTGAAATC 
CAGGTCCCACTGTTCATCGAGACCGGAAACGTACTCAAGGTAGACACCCGCGACGGTTCC 
TACCTCTCCCGCGTTAACAAC 

>RXA00138-downstream 
TAAGATTCTTAAAACCTTTAAGA 

>RXA00172-upstream 

TTAAACAAGTACATAGTTTTGTGTTTTCTACTTCCCTACTGCTGTAATAATGGAAAGTAG 
TTTTCATCACACAACACAAAACTATTAAAGGTAGTCTTAA 

>RXA0 0172 

ATGTTTGGTAGTAGTTTTAAGGAACAAACAACTAACCCGAGAAGTCAACGAGTTTCTTAT 
TTGCGTGTCTCTAGCACCGATCAGAATCTGGCTCGACAACGTGAAGCTGTTAACCATTCC 
GGTCATATTGATCGTGAGTTCACAGATGAGCTTTCCGGTGGCGCCAAATCACACAGACCT 
GGCTTGGAAGACTGCATTAATTATCTTCGCGAGGATGATGTTCTTGTCGTCGCATCCATT 
GACCGACTTGCACGCTCGCTGGTTGATTTACGCGTCATCATTGACCGCATCACAGACAAA 
GGCGCATCGGTCATTTTTCTCAAAGAGAATTTGACTTTCGCTGCAGGCCGCGATGATCCT 
CGAGCAAACCTCATGCTCGGTATTTTGGGCAGTTTCGCAGAATTTGAACGCTCAATTATT 
CGCGAGCGCCAAGCAGAAGGTATTGCCCTG 

>RXA0018 4-upstream 

ATTTTGGTAGCCAACCACCCTGATAACCAGCAAGTGTATGAGGAAGAAGACACTGATTAA 
CCAGGGCTTATGGTTGTGGTCTACCCCCGAATAGGAAACC 

>RXA0018 4 

ATGTCCACCGTGCATGATGAGATGGGCGTTATGAATACAACAGTGAAGTTTTTACACTCC 
TCGGACCTACAAATAGGCATGACACGGTGGTTCTTATCCGATGAAGCCCAGGCCCGTTTT 
G AC GAT G AC C G GAT TAGGGCCATC G AAAAG AT G G G C AAG AT C G C AC G G AAAAAT C AG T G C 
GAGTTCATTGTGCTCGCCGGCGACGTCTTCGAGCACAACTCTTTAGAACAACGCACCACT 
GGACGTGCCTTAGAAGCCTTACGATCCTTAAAGCTGCCGGTTTATCTGCTGCCGGGTAAC 
CATGATCCTTTAACAGCGGATTCGTTGTTTTACCGCGCCAAAGATATTGATGGCGTGACA 
ATCTTGTCGGACACCACCGTGCATGGGGTGGCCCCTGGGGTGGAAATTATTGGAGCACCC 
T T GC T GC AC AAGAT GGC T AC T T C AG AT C TAG T GG C AGAAG CAT T GAAAG AT T T GGAACCA 
ACCTCCAACGTCCGTATCGCTGTGGGGCACGGCCAAGCAGAAGCTCGCACCACTGACCAC 
CGGGCTGACTTAATCGATCTGAACACTGTTGAAGCCAAATTGGCTGACGGTACGATTGAC 
TACCTCGCTCTCGGCGATACCCACTCGGCTCAGCCAGTAGGTACCAGTGGAAAAGTCTGG 
TTTTCTGGAGCTCCAGAGACCACAGACTTCCATGACTTAGATCCAGACCGTGTGGGCGGT 
GAGGTGAACTCTGGCAAAGTTCTCATTGTCAGCGCCTCAAAGGGTGACGTTTCAGTCGAA 
GAAGTCGAGGTGGGGAAGTGGACCTTCCACGCTTTATCTAAAGAAATCACCTCGGGTACC 
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GATGTGGAAGATTTCTTGGATACCTTGCAGGCATACCCTGATAAATCTCGAACAGTCATC 
AAATATGGTCTCCGCGGAACCATCACCCTGGAACAAAACAGGCGTTTGGAAGAAGGCATC 
GCTGGGTTAGAAGATGTCTTTGCTTCACTCAAGCCTCGGGAACGCACCACTGACCTCGTG 
CTGGAGCCAGGGGAGGAAGAATTAGCCAATCTCGATGCCACAGGTTACGCCGCTGAAGTA 
TTGCGAGAGCTCGCTGACTCTGTGGTCAATGGTGCAGCGCCGGAAGAAGACCGCGATGCG 
CTCAACCTATTGTTCCGACTAAGCCGGGAGGTC 

>RXA0018 4-downstream 
TAAGACATGCG T AT T CAT GAAAT 

>RXA0 020 9 

ATGACCAACAAGTACCTGGTTGAAGGCTCTGAAAACGAGCTGACCACAAAGACCGCAGCA 
GAGCTGGCAGGTCTTATTCATTCCCGCGAGGTAACTTCCCGCGAGGTTACTCAAGCGCAC 
CTAGATCGCATTGCTGCGGTTGACGGCGATATTCATGCATTTCTCCACGTTGGCCAGGAG 
GAGGCCCTGAACGCGGCGGATGACGTCGATAAGCGTCTAGACGCTGGAGAGGCACCTGCC 
TCGGCTTTGGCTGGCGTGCCGCTTGCGCTGAAGGATGTCTTTACCACCACTGATGCGCCG 
ACCACGGCGGCATCGAAGATGCTTGAGGGCTACATGAGCCCTTATGACGCGACTGTGACC 
CGCAAGATCCGTGAGGCTGGCATCCCAATTTTGGGTAAGACCAACATGGATGAGTTTGCG 
ATGGGTTCCTCCACTGAGAACTCCGCATACGGCCCAACCCACAATCCGTGGGATCTGGAG 
CGCACCGCAGGTGGTTCTGGTGGTGGCTCTTCAGCTGCTCTTGCTGCAGGTCAGGCGCCA 
CTTGCGATTGGTACTGACACTGGTGGATCCATCCGTCAGCCAGCTGCGCTGACCAACACT 
GTCGGTGTGAAGCCAACCTACGGAACCGTATCCCGTTACGGTCTGATTGCGTGTGCGTCC 
TCCCTGGATCAGGGTGGCCCAACCGCTCGTACTGTTCTGGATACCGCGCTTTTGCACGAG 
GTTATCGCAGGCCACGACGCTTTTGATGCGACCTCCGTGAATCGTCCGGTTGCTCCTGTT 
GTGCAGGCTGCCCGTGAAGGCGCGAACGGTGACCTGAAAGGCGTGAAGGTCGGTGTGGTC 
AAGCAGTTCGACCGCGACGGCTACCAGCCTGGCGTGCTTGAGGCATTCCACGCTTCTGTT 
GAGCAGATGCGCTCCCAGGGTGCGGAAATCGTCGAGGTTGATTGCCCTCACTTTGATGAC 
GCTCTTGGCGCGTACTACCTGATTCTTCCTTGTGAAGTTTCCTCCAACCTCGCGCGTTTT 
GACGGCATGCGTTACGGTTTGCGCGCTGGTGATGACGGAACTCGTTCCGCCGATGAGGTC 
ATGGCGTACACCCGTGCGCAGGGATTCGGCCCTGAGGTTAAGCGCCGTATCATCCTCGGC 
ACTTACGCGTTGTCTGTTGGTTACTACGACGCGTACTACCTGCAGGCTCAGCGCGTTCGT 
ACCCTCATTGCACAGGACTTCGCCAAGGCTTACGAGCAGGTCGACATCTTGGTGTCCCCA 
ACCACTCCAACCACCGCGTTCAAGCTGGGGGAGAAGGTCACCGATCCGCTGGAGATGTAC 
AACTTCGACTTGTGCACCCTGCCACTGAACCTGGCTGGTCTCGCGGGCATGTCCCTGCCT 
TCCGGCTTGGCATCAGATACTGGTCTGCCTGTTGGTTTGCAGCTGATGGCTCCTGCTTTC 
CAGGACGATCGTCTCTACCGCGTCGGCGCTGCTTTTGAAGCTGGACGCAAG 

>RXA00209-downstream 
TAGGTTCTAAACCCTTTTTAAGA 

>RXA00210-upstream 

TGTCCACCTCGTGCAGTAAGATAAACCAACAGTTGCGCATGCGTGCGCAAGTTAAATTTT 
CTTGTACC CAT T G T G AC T AG C G AAG AG GAT C AG AAAC C AA 

>RXA00210 

GTGCCTGAGATTTCGCGCGACCAGGTCGCTCACCTTGCCAAACTTTCCAGACTGGCGCTC 
ACTGAGGAAGAACTCGAGCAGTTTGCTGGACAGATCGATGACATTGTCGGATATGTTTCC 
GCAGTTCAAAACGTCGACGCCGCAGGTGTTGAGCCTATGAGCCACCCGCACAGCATCGCC 
ACCACCATGCGTGAAGATGTCGTGCACAAGACCCTCGATGCTGCGGCTGCGTTGGACCAA 
GCGCCCGCTGTCGAGGATGGACGTTTTATGGTTCCGCAGATTCTGGGTGAGGGCGAC 

>RXA00210-downstream 
TAATAATTATGACCAACAAGTAC 

>RXA002 17 -upstream 

CCAAATAAAAGAAATTCGGGATTTCGGGAACATGCGGATACGCTACGTTGTTGAGATTAA 
TTAAGTAAACGTAGGCAGAAAGCTTTGTAGAGGGGAGATC 

>RXA00217 

ATGCGGGTTCTTGCAGCAATGAGTGGAGGCGTTGATTCCGCCGTCGCGGCGTCACGCGCG 
GTCGCAGCTGGTCATGAAGTGGTTGGCGTGCATTTGGCGTTGTCGCAAGATCCGCAAACG 
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GTGCGTGAGTCTTCGCGCGGTTGCTGCTCTCTGGAAGATTCCGCTGATGCTCGTCGCGTG 
TGTGACAAGTTGGGTATCCCGTTTTATGTCTGGGATTTCTCGGATCGTTTCAAGGAAGAT 
GTGATCGACAACTTCATTGATTCTTACGCGATCGGTGAGACTCCAAACCCTTGCCTGCGT 
TGTAATGAGAAAATCAAGTTTGCCGCCTTGCTTGAGCGTGGCATCGCGCTTGGTTTCGAT 
GCAGTGGTTACCGGCCACTACGCGCGCTTGACCCAGCCTGCTGATGGTGGCGATGGCTAC 
TTGCGTCGCGGAGTTGATCCCAACAAGGATCAGTCTTACGTGCTTGGTGTGCTTGGCGCT 
CATGAGATCGAGCACTGCATGTTCCCAGTCGGCGATACCATCAAGCCTGAAATCCGTGAA 
GAAGCCAGTGCTGCAGGTTTCTCTGTGGCAAAGAAGCCAGACTCCTACGACATTTGCTTC 
ATTCCGGATGGCAACACCCAGGCGTTCTTGGGCAAGCACATCGGTATGCGTCCGGGCATG 
ATCGTGGATCAGGAAGGCACGCATCTCCGTGAGCACGCTGGTGTCCATGAATTCACCATT 
GGTCAGCGCAAGGGCCTTGACATTAAGGCTCCAGCAGCCGATGGTCGTCCACGTTACGTC 
ACCGATATTGATGCCAAGACCGGCACCGTCACCGTTGG'TACTCGCGAAAACCTAAAGATC 
AGCACCATCCACGCCGATCGTTTGAAGTTCCTCCATCCAGCGATGGACGGACAGATCGAT 
TGCGAAGTCCAGGTCCGCGCACACGGTGGAGTAGTTTCCTGCTCTGCGACGATTGATCGT 
GACGCTGATTTCATGGTGCTCAACCTCAATGAACCTCTTCAGGGTGTTGCTCGCGGCCAG 
GCAGCAGTGCTGTACCTGCCTGACGCGGATGGTGACATCGTTCTTGGATCAGGCACCATC 
TGCCACACGGAGTCT 

>RXAO0 2 17 -downstream 
TAAGAAAATTGGGCGCTTATGGT 

>RXA00227 -upstream 

TGGGTTTGCTTCGGATGGGGCTTTAACAAGCTTCACAGATGTTGGTTTTTCATAGGCAAG 
CTATCCAGAAGTAGGCTTTACAGAAAGTCAGGGTGTGGCA 

>RXA00227 

ATGGTGATGCAGGGCATTGGTGGTAGGAAGCTGGCGGCGACGGTGCTGTTGGTTCGGGAT 
GGGATCATCAATGGGCGTCCTGATGTGGAGGTTTACATTCAGGAGCGTGTGTCTACTATG 
GCTAATTTTCCTCGGGCGACGGTGTTTCCGGGTGGGGGTGTTGATTCTCGGGATTTTGCG 
GATGGTCACGGTAAGGAAGTGTGGAGGGGACCTAGCGCGGAGGAGTGGGGTGTGCGTTTA 
GGCGTGGAGCCTCATGTTGCGTATGCGTTGGTTTTTGCTGCGGTTCGTGAGTTGTTTGAA 
GAGGCCGGTACGTTGCTTGCGGAGCATACGGATGGTTCTGGTTTGGTGAAGAATGCTGGT 
C AG T AT C AC G GAT AT C G G GAG T T G T T G GAG AC T C AT GAG AT GTCGCTGACG GAT AT GT T G 
CAGAGTGAGAATTTGGCGATTCGTAGTGATTTGATTGTGCCTTTTGCCAGGTGGGCGAGC 
CCTGAGGGTAATAGGGAGCAGTTTGATACGTTTTCTTTTGTTGCTGTGGAGCCGGAGGGG 
CAGTGTGCGGATGGTAATACGTCGGAGGCGTCTTCGACGGGGTATTTTCCTGCACGGCTG 
ATTTTGGATGGTTGGCGCGCCGGGTTGTTGAGGTTGGTTATTCCGACGTGGGCGTCGTTG 
TTTGAGTTGTCGCAGTTTAAGACTGTGGAGGAATTGCTGGAGTACAGCGCGCAGGTTGAT 
ATGTCTCCTGTGTTGGATGATGCGGTGGATAATCCGAGGTATGCGGAGTTTTATCAGGCG 
ATGCGCACGGAACGGTTT 

>RXAO0 2 27 -downstream 
TGATCATTTAAGGTTCATTCATG 

>RXA002 63-upstream 

AACCTGGGCTAGCGGTGTAGACCCGAAAATAAACGAGCCTTTTGTCAGGGTTAAGGTTTA 
GGTATCTAAGCTAACCAAACACCAACAAAAGGCTCTACCC 

>RXA002 63 

ATGAAGTCTACCGGCAACATCATCGCTGACACCATCTGCCGCACTGCGGAACTAGGACTC 
ACCATCACCGGCGCTTCCGATGCAGGTGATTACACCCTGATCGAAGCAGACGCACTCGAC 
TACACCTCCACCTGCCCAGAATGCTCCCAACCTGGGGTGTTTCGTCATCACACCCACCGG 
ATGCTCATTGATTTACCCATCGTCGGGTTTCCCACCAAACTGTTTATCCGTCTACCTCGC 
TACCGCTGCACCAACCCCACATGTAAGCAAAAGTATTTCCAAGCAGAACTAAGCTGCGCT 
GACCACGGTAAAAAGGTCACCCACCGGGTCACCCGCTGGATTTTACAACGCCTTGCTATT 
GACCGGATGAGTGTTCACGCAACCGCGAAAGCACTTGGGCTAGGGTGGGATTTAACCTGC 
CAACTAGCCCTCGATATGTGCCGTGAGCTGGTCTATAACGATCCTCACCATCTTGATGGA 
GTGTATGTCATTGGGGTGGATGAGCATAAGTGGTCACATAATAGGGCTAAGCATGGTGAT 
GGGTTTGTCACCGTGATTGTCGATATGACCGGGCATCGGTATGACTCACGGTGTCCTGCC 
CGGTTATTAGATGTCGTCCCAGGTCGTAGTGCTGATGCTTTACGGTCCTGGCTTGGCTCC 
CGCGGTGAACAGTTCCGCAATCAGATACGGATCGTGTCCATGGATGGATTCCAAGGCTAC 
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GCCACAGCAAGTAAAGAACTCATTCCTTCTGCTCGTCGCGTGATGGATCCATTCCATGTT 
GTGCGGCTTGCTGGTGACAAGCTCACCGCCTGCCGGCAACGCCTCCAGCGGGAGAAATAC 
CAGCGTCGTGGTTTAAGCCAGGATCCGTTGTATAAAAACCGGAAGACCTTGTTGACCACG 
CACAAGTGGTTGAGTCCTCGTCAGCAAGAAAGCTTGGAGCAGTTGTGGGCGTATGACAAA 
GACTACGGGGCGTTAAAGCTTGCGTGGCTTGCGTATCAGGCGATTATTGATTGTTATCAG 
ATGGGTAATAAGCGTGAAGCGAAGAAGAAAATGCGGACCATTATTGATCAGCTTCGGGTG 
TTGAAGGGGCCGAATAAGGAACTCGCGCAGTTGGGTCGTAGTTTGTTTAAACGACTTGGT 
GATGTGTTGGCGTATTTCGATGTTGGTGTCTCCAACGGTCCGGTCGAAGCGATCAACGGA 
CGGTTGGAGCATTTGCGTGGGATTGCTCTAGGTTTCCGTAATTTGAACCACTACATTCTG 
CGGTGCCTTATCCATTCAGGGCAGTTGGTCCATAAGATCAATGCACTC 

>RXA0 0 2 63-downstr earn 
TAAAACAGGAAGAGCCCGTAAAC 

>RXA0 0 2 65-upst ream 

TGGGCTCACCAGGCTTCCAGCACCCGAGCTTCCCAACGCTGCTATCAAGGCACGTAAAAA 
C C C AG C AC C AAC T G C AC G AC C AG AAAC GAG AAT T G AT T AA 

>RXA00265 

ATGCGCTCCGCTCACGGCCCATACATTGATAAGTTCTTCCCCGAGCCATACAAGAACATG 
CTCGAGCTCACCAAGACTCTGCGAAAGATCTACCCGGACGTTGATCTGCCTACCTCATTG 
ATTGAGCTGGTCAATGTCCGCGTTTCTCAAAT CAACGGATGTGGCACCTGCTTAAGTTTA 
CATGTTCCCGCTGCTCGCCGTGCCGGCGTTCCAGAGAAGAAACTCGATGCTCTGGCAGCG 
TGGCAAATGGTGGATGAATTCACCGTGGAGGAAAAGGCAGCACTACAGCTAGCAGAATCC 
TTAACCTTGCTGGAATCCCGCGAAGGTCACCTGGCTGCACGCACAGCCTGCAGTGTGTTT 
GCCGAAGAGCAGGTAGCTGCCCTGGAATGGGCTATCATTGCGATCAATGCTTTCAACCGC 
ATTTCTATTGCCAGTGGGCACCCACTGCTC 

>RXA002 65-downstream 
TAGTAATCAGGCAGCAAAAAACT 

>RXA00280-upstream 

TCCCCATTTCCATCCCGGATCATTGTTTCAGAATAGCGTGACTCATGACATGTTGAAAGT 
ATTGGCTACCTTGATGAATACCCCCAGCGTTTAGCCTAAT 

>RXA00280 

GTGGACACCATGAAAGGCGACGGCGATGGATGGGCAGCAGCACCCAATGGCGGGGCAGTA 
TGGGGCAAAAACGGAGCAGCAGGATTGTTGTTGGTAGCAGATAAACAAATGCTCATGCAG 
CACCGAGCCGCATGGACCAACAACGGCGACACCTGGGCACTCCCTGGAGGCGCACGAGAC 
TCACATGAAACCGCAGCGGAATCAGCCCTGCGTGAAGCATTTGAAGAAACTGGAATCCTG 
CCCGACGACGTGGAAGTTTTAGATTCAATAGTCACCGCAGGCCCTTTTCCCGCCGATCCA 
GAACGCCCAGAACTTGCCGGCAACTGGACCTACACCACGGTCATCGCACGAACTAAAACC 
G GC GAAAC C CT AG AT AC C AC CGC T AATGAAGAAT C C C T C GAACTACGGTG GG T AGAT AT C 
GCAGCGGTTGACTCTTTGGCTTTGATGCCAGCATTCGCCAAAGCGTGGCCCTCTTTAAGA 
AAG C T AC T G AAC AC AAC AG AG 

>RXA002 80-downstream 
TAGGTTTATGCGACACTGGTGCG 

>RXA003 04 -upstream 

CCCCAATGTGGGGGTGTTAAGAACTCCATAAAAGCGCTTGGGAACTTTTTGTGGAAGCAG 
TCCGTTGAACCTCTTGAACCGCGAATTTAGGAGGCCAGTT 

>RXA00304 

ATGACAGCACCGTCCACGCAGGATCTCGCAACGACTGAACGTGAGGTAGATCCCGGCAGC 
AGAAGGGGCCAAACCAACGACAATCCCTCGCAGGACCTTGTTCGCGTTTACCTCAACGGC 
ATCGGCAAAACTGCCTTGCTTACCGCGGAGGATGAAGTTGAGCTCGCACAGACCATTGAG 
GTTGGCCTTTATGCAGAGCACCTTCTGAAAAACTCTGAAGAGCCACTCACCCGCGCCATG 
AAGCGCGATCTAAAGGTTCTTGCCAAGGACGGCAAGAAGGCTCGTTCCCACCTCCTCGAG 
GCAAACCTGCGCCTGGTGGTGTCCCTTGCTAAGCGCTACACCGGCCGCGGCATGCCACTG 
CTGGATCTTATCCAGGAGGGCAACCTCGGACTGATCCGCGCGATGGAAAAGTTTGATTAC 
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TCCAAGGGCTTTAAGTTCTCCACCTACGCAACCTGGTGGATCCGCCAGGCAATCACCCGC 
GGCATGGCAGATCAGTCCCGCACCATCCGCCTCCCAGTCCACCTTGTGGAGCAGGTGAAC 
AAGCTTTCCCGCATCAAGCGCGAGTTGTACCAGCACTTGGGCCGTGAAGCCACCAATGAG 
GAACTCGCAGAAGAGTCCGGCATTGAAGAGTCCAAGATTGAAATGCTGCTTCGTCAGTCT 
CGCGATCCAGTGAGCTTGGACATGCCAGTCGGC 

>RXA00314-upstream 

AGCGGGAGCCAACCTGCTCAACGTCGCAAAGAAAGAAGCGGTGCCAGCAACACCATAAGT 
TGAAACCTTGAGTGTTCGCACACAGGTTAGACTAGGGGAC 

>RXA00314 

GTGACTCTACGCATCTTTGACACCGGTACCCGTACGCTTCGAGATTTTAAACCTGTTCAA 
CCAGGTCATGCCTCGGTGTACCTGTGTGGTGCCACCCCGCAATCTTCACCCCACATTGGA 
CATGTTCGTTCAGCAGTAGCGTTTGATATTTTGCGCCGCTGGCTCATGGCTAAGGGACTT 
GATGTGGCATTTGTTCGCAATGTCACTGATATCGATGACAAGATTCTCACCAAGGCATCT 
GAAAATGGTCGCCCTTGGTGGGAATGGGTGTCCACCTATGAACGTGAATTCACCTGGACG 
TACAACACGTTGGGTGTGCTTCCTCCATCAACGGAGCCTCGTGCAACAGGCCACGTCACT 
CAGATGATTAAGTACATGCAGCGCTTGATTGATAACGGCTTTGCTTACGCCGTTGATGGC 
TCTGTGTACTTTGATGTCGCAGCGTGGTCCAAGGCTGAAGGATCTGACTATGGTTCTTTG 
TCCGGAAACCGTGTTGAAGATATGGAGCAGGGCGAGCCCGATAACTTTGGTAAGCGGGGG 
CCACAGGACTTTGCTCTGTGGAAGGCTGCCAAACCGGGTGAGCCGTCATGGCCAACCCCT 
TGGGGAGACGGCCGGCCGGGTTGGCATTTGGAATGCTCTGCCATGGCCACCTACTATTTG 
GGTGAGCAATTTGATATTCACTGTGGTGGTTTGGATCTGCAATTTCCACACCATGAAAAT 
GAAATTGCCCAGGCACATGCGGCTGGCGATAAATTTGCCAACTACTGGATGCACAATCAC 
TGGGTAACAATGGCCGGCGAGAAAATGTCCAAGTCTTTGGGCAATGTTTTGGCTGTGCCG 
GAAATGCTAAAGCAGGTTCGTCCTGTCGAGCTTCGTTATTACCTTGGGTCTGCCCATTAC 
CGTTCCGTCCTTGAGTATTCCGAGAGCGCTTTGAGTGAAGCTGCGGTGGGTTACCGTCGC 
ATTGAGTCTTTCCTTGAGCGTGTGGGGGATGTTGAGGTAGGCGAGTGGACGCCAGGTTTT 
GAAGTTGCGATGGATGAGGATATTGCAGTTCCTAAGGCTTTGGCTGAAATCCATAACGCT 
GTCCGCGAGGGCAATGCTGCCTTGGATAAGGGTGATCGTGAGGCAGCGGAGAAGCTTGCT 
TCCTCGGTTCGTGCGATGACTGGCGTTTTGGGCTTCGACCCCGTTGAATGGGGTTCAGAT 
GCAGGCGCTGATGGCAAGGCAGATAAGGCGCTTGATGTGCTGATTTCTTCGGAGCTTGAG 
CGTCGTGCAACTGCTCGTGCTGAGAAGAATTGGGCGGTTGCTGATGAGGTTCGAGATCGT 
CTTGCCGATGCTGGTATTGAGGTTGTGGATACCGCAGATGGCGCTACATGGAAATTGCAG 

>RXA0031 4 -downstream 
TAAT T ACAGAC AC T T T TAAGGAG 

>RXA00331-upstream 

CAGCGCCGACCAGCAAGCGAAGTACTGACCCAGATTTACGAAGAAGTGCTCCCCCACCTC 
TAAAATGCCTGTTCCGGCACTTCCCTTCGGGGAAACAGCT 

>RXA00331 

ATGGTTGGCCACATGTCGAATGATCACCCATACTCCCCCGCAAAACGCGTCGGAAATTTC 
ATCTTCGTCTCCGGCGCTCTTTCAGTAGACAAGGACTACCAACCAGTCGTCGGTCGTAAA 
GAAGCAGTTGATGCAGCACTTGAACGCATGCGTGAACGCCTCGCCACCGCTGGTGGTGAA 
CTCAAAGACGTTGTGAAACTCACTTACTTTGTCACCGACATCAGCCTGCGCGAAGAATGC 
AACGAGCAATTCCGAGAGCATTTCCTCGAAGGCCGCCCGGCACGCTCTTTCGTGGGTGCA 
TCATCGCTTCCTTATGGTGCAACTGTGGAAATTGATGCGATTGCGATGATCGAGGAC 

>RXAO0 331 -downstream 
TAAC C AG AG CAT T T T T CGCACGA 

>RXA00333-upstream 

GTACGCTTTGTTGAAGGCCATACTCTAACCCTAGATGGTGGTGTCGCAGGGCTGGCGTAA 
CCTGGGAGTCAAAGATTACCAATTGGAGAGGTTTTGCTGC 

>RXA00333 

ATGGCGGTTCCAGAGTTCATTGTTAGTTTGCGGGAGAAGGTCGGTCAGGATCCGTTGTGG 
TTGCCGGCTGTAACTGCGGTTGTTATTCGTGATGTTCCTCCGGGGTCTCCTTTCCATGTG 
GTTCCGGATGTGTTGTTGGTCAAGCGCGCTGATACTGGTGAGTGGACTCCACCGACCGGT 
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ATTTGTGATCCGGATGAGCAGCCTCATGTGACTGCGGTGCGTGAAGTCAAGGAGGAAACC 
GGCCTTGATGTCAGCGTTGAGGCGTTGCTTGGCGTGGGCGCGGTGGGGCCTGTGACCTAT 
CAAAATGGTGATGTGGCGAGCTACATGGATACGACCATGCGTTGCGTTGTTTCTGGTGAT 
TCCGATGAGCCTCACGTCGGCGATGACGAGAACGTGGATGTTGCATGGTTCCCGATTTCT 
AAGATGCCTGTCACTAATCAGCGTTTCCGCATGGTCATCGCTGATGCGGTGGCACAGTTG 
AAGCATCCGCAAGGTTATAAGCCCCGCATGGGATATGAGAAAAGGAATGCACGA 

>RXA0 0333-downstream 
TGAGTATTGAATTTCCGTTAGGT 

>RXA004 54 

GGTGATATTGCCACCCCTGCTTTCATTCCTGTGGCTACCAAAGCCACGGTGAAAACCCTT 
ACCCCTGAGCAGATTCGGGAGACCGGCGCACAGGCTATTTTGTCCAACGCCTACCACCTG 
TATCTGCAGCCTGGCCCCGACATCGTGGACGAGGCTGGCGGTGTGTCTGCCTTTGAGAAC 
TGGCACGGCCCCACCTACACCGACTCCGGCGGATTCCAGGTCATGAGCCTGGGCTCCGGC 
TTTAAAAAGGTGCTGGCCATGGACACCACCAACTTGACGCGCAACGATATCAAGGCGGCT 
AAAAAAGAGCGCATGGCGCTTGTCGACGAAGACGGCGTGGATTTCAAATCTGTTATCGAT 
GGCTCAAAGCACCGATTCACCCCAGAAGTCTCCATGCAGATTCAGCACCAATTGGGCGCA 
GACATCATCTTTGCTTTTGATGAACTGACCACCTTGGTTGATACCTATGACTACCAGGTG 
GAATCTGTGGAACGTACCCGCAGGTGGGCACAGCGCTGCCTCCTGGAGCATGAACGTTTG 
ACTCAGGAACGTGTGGATAAACCACTGCAATCCCTATGGGGAGTGGTGCAGGGGGCGCAG 
TTCGAGGATTTGCGTCGACAAGCAGTAAAAGGCCTGTTGGACCTGGATCGCCAGGCCGCC 
GACGAAGGCCGTCGCGGCTTCGGCGGTTTCGGCATCGGTGGCGCCCTAGAGAAGGAAAAC 
CTGGGCACCATCGTGGGCTGGGTGTGCGATGAGCTGCCCGAGGACAAGCCACGTCACCTG 
CTGGGCATTTCCGAGCCGGACGATCTGTTCGTGGCTGTCGAAGCCGGTGCGGACACCTTT 
TACTGCGTGGCGCCGACTCGTTTG 

>RXA004 58-upstream 

CACCCCTGAAAACCTCCTCAACTATCCCGGAGTGATCATCTCCACCGTTCAGGAGAACCC 
AT C CG AAAC AT G G C G G C AAG T G AAC A T C T AAT C T AG AAAC 

>RXA00 45 8 

ATGGCAGGACGATACGCACCATCACCAAGCGGCGACCTTCACTTTGGCAACCTCCGCACA 
GCACTGCTGGCCTGGCTGTTCGCGCGCTCCGAAGGAAAAAAATTCCTCATGCGGGTCGAA 
GACATCGATGAACAACGCTCATTCAAGGAATCCGCCGAAAGCCAACTCGCAGACCTATCC 
GCCCTGGGTCTCGATTGGGATGGCGACGTCCTCTACCAATCCACACGC 

>RXA004 95-upstream 

AAATCCAACTGGGTGAATTACCCCTGCATAAATGCATGAGGGCTTTATACTTGTCTTATT 
AT T AAAC TTTTAGGGTT TTGAT G C AGGAAGGT GCG AGAAC 

>RXA0 04 95 

TTGGCTGATACTGAGCGCGAGCTCGCTGACCTGGTACCGCAGGCAACGGCGGGCGATCGT 
CGGGCATTGCAAAGAATAATGGAGATTATTCACCCCATTGTTTTGCGTTATGCTCGCGCT 
CGTATTGGAGGTGGACGCCAGCCAACGGCAGAAGACGTTGCTCAAGAAATCTGCCTGGCG 
GTAGCCACCTCCATTAGGAACTTTGTCGACCAGGGTAGGCCGTTCATGGCGTTTGTCTAC 
GGCATTGCATCTAACAAGGTCGCAGATGCTCACAGGGCGATGTCGAGGGATAAATCGACT 
CCTATTGAGGAAGTCCCAGAAACTTCACCAGATACTTTTACCCCCGAAGACTTTGCGCTG 
GTCAGCGATGGAAGTAACAGAGTTAGGGAACTTCTCGATCTACTGAGTGAAAAGGCACGC 
GACATTCTTATCTTGAGAGTTATCGTTGGTCTTTCCGCAGAAGAAACTGCAGAGATGGTG 
GGCAGCACCCCAGGTGCTGTACGAGTTGCCCAACACAGGGCACTCACGACACTTCGAAGC 
ACACT T GAG C AGC AG GAG AAC AAG 

>RXA0 0 4 95 -downstream 
TAATGACTCGACGTCTACATGGT 

>RXA00532 

GCAATTGTGAAGTCAAAAGAGCGTAACGACGCCCACGTCACCGAGCTGGCCCTAGCCGCC 
GGCCGTGGCGACCGCGCAGCTCTCACCGATTTCATCCGGGAAACCCAAGACGATGTCTGG 
CGTCTCCTCGCCCACCTTGGCGGCCACGAAATCGCCGACGATCTAACCCAAGAAACTTAT 
CTGCGGGTCATGAGCGCCCTCCCCCGCTTCGCAGCGCGCTCCTCGGCGCGCACCTGGCTA 
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CTATCGCTAGCCCGGCGCGTCTGGGTCGACAACATCCGACACGACATGGCACGCCCCCGC 
AAATCCATCGTCGAATACGAAGACACCGGTGCCACCGACGCGAGCAACGCAGGCATCTGG 
TCCGAGTGGATCGACGTGCGCACGCTTATCGACGCCCTCCCACCCGAACGCCGCGAAGCC 
CTCATCCTCACCCAAGTGTTGGGCTACACCTACGAAGAAGCCGCAAAAATCGCCGACGTC 
CGAGTCGGAACAATCCGTTCCCGCGTAGCCCGCGCCAGAGCGGACCTCATTGCTGCAACA 
GCTACCGGTGATTCCTCAGCCGAAGATGGCAAATCCGCCCAAGGT 

>RXA00532-downstream 
TAGCAGATGAGCTACGTCAACGG 

>RXA0053 9-upstream 

CGACCTGGCAGTTCACCTTTGGTCTCACCAAAGTTCACCTATTAGCTGACCTTTATTTAG 
ATGATGCACTAAATCCTCCCCCTCAACTAGGGTTGCGATT 

>RXA00539 

ATGACTTCTATTCATGACATCAGCGTAACTCTCAACGACGGCACAGAAACCACCATGGCG 
GATTGGGCGGGCCACCTTTTGCTCATCGTGAACGTGGCATCCAAGTGCGGACTCACGCCA 
CAGTATGAAGGGCTTCAAAAACTGTATGAGGAATACCAAGATCGAGGCTTCTTTGTCATT 
GGCGTGCCCTGCAATCAATTCAACGGCCAGGAACCTGGAACCGACGCTGAGGTGTGTGCT 
TTCGCGCAAAATCAGTACGACGTCACCTTCCCGCTCTTGAGCAAAACCGAGGTGAATGGG 
GAGGGTGCCCACCCCCTGTACAAGGTGCTCAAAGAGGCAACTGATGGTAGCGAAATCGAG 
T GGAAT T T T GAGAAAT T CC T GG TAGAT GC AGAAGG T AAT AC GAT TAAGC GCTTTGCTCCT 
CGGACGGAACCATCTGCAGCTGAGGTAGTGGAAGCAATCGAGGAGAATCTCCCTATC 

>RXA00539-downstream 
TAAGGGCTGGCTAGGTTTGACCA 

RXA005 68-upstream 

GTTTCGGACGACGCGAGAAATCGCATTAATCGTCGGAAACCGGGCTTGTTTTTGTAATAT 
CTGAAACTTTCCCTTTCCCGATCATCCAGGAGATTTACTC 

>RXA00568 

GTGAAGAGTTCTGTCGAGAAGCTGAGCGACACCCGTTCAAAGATCACCGTTGAGGTTCCA 
TTTTCTGAACTGAAGCCAGAGATCGACCAGGCATACGCCGCTCTAGCGCAGCAAGTCCAG 
ATCCCTGGTTTCCGTAAGGGCAAGGCACCGCGTCAGCTTATCGACGCACGCTTCGGCCGT 
GGTGCGGTTCTGGAGCAGGTTGTCAACGACATGCTTCCTAACCGCTACGCACAGGCAATC 
GAAGCTGAGGGCATCAAGGCAATCGGCCAGCCTAACGTAGAGGTCACCAAGATCGAAGAC 
AACGAGCTCGTTGAGTTCGTCGCTGAGGTTGACGTTCGCCCAGAGTTCGAGCTTCCTAAG 
TTCGAGGACATCACTGTTGAGGTCCCAGCTATCAAGGCTGACGAAGAGGCAATCGAAGCA 
GAGCTCGAGACCCTGCGTGCACGTTTCTCCACCTTGAAGGATCACAACCACAAGCTGAAG 
AAG G G T GAG T T C G T C AC CAT C AAC AT C AC C GC AAG CAT T G AC G G T G AGAAGAT T G AAG AG 
GCAACCACTGAGGGTCTGTCCTACGAAATCGGATCTGACGATCTGATTGACGGCCTGGAC 
AAGGCTCTGATCGGCGCTAAGAAGGATGAAACCGTAGAGTTCACCTCTGAGCTGGCAAAC 
G G C GAG C AC AAG G GC AAG G AAGC T C AAAT C AG C G T T G AGAT C AC C G C AAC C AA G C AG C G C 
GAGCTGCCTGAGCTGGATGATGAGTTCGCACAGCTGGCTTCTGAGTTCGACACCATCGAA 
GAGCTTCGTGAGTCCACCGTGTCTGACGTTGAGGCTAAGCAGAAGAACGAGCAGGCTGCT 
GCAATCCGCGACGAAGTTCTCGCTGCGGCTCTTGGCGAGGCTGACTTCGCTCTGCCACAG 
TCCATCGTTGACGAGCAGGCACACTCCCAGCTGCACCAGCTCCTCGGCGAGCTTGCACAC 
GACGATGCTGCACTGAACTCCCTCCTTGAGGCTCAGGGCACCACTCGTGAAGAGTTCGAC 
AAGAAGAACGTCGAAGATGCTGAGAAGGCTGTTCGCACCCAGCTGTTCCTGGACACCCTC 
TCTGAGGTTGAGGAGCCTGAGGTTTCCCAGCAGGAGCTCACCGACCACATCCTGTTCACC 
GCACAGTCTTACGGCATGGACCCAAACCAGTTCATCGGTCAGCTGCAGCAGTCCGGCCAG 
ATCGCGAACCTCTTCTCCGACGTTCGCCGTGGCAAGGCTCTTGCACAGGCTATCTGCCGC 
GTAAACGTGAAGGACTCCGAGGGTAACGAGATCGACCCTAAGGAATACTTCGGTGAAGAA 
GAAGTAGCTGAGACTGAGTCTGAAGCT 

>RXA005 68-downstream 
TAAAAACTTTAAAGAAATAACGC 

RXA005 8 8-upstream 

TCATACATCTTGGCCCCGGAAAACCGGGGCCAATCTTATGGCTCAAGTCGCTAGTTAGCC 
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GATGATCCACCTCTACTGTTCCCCAGGAGGGTAAGTAATT 
>RXA0058 8 

ATGGCAAGTGTAGATAAGCAATACATCACCCCAGAAACCAAGGCCAAGCTGGAGGAAGAG 
CTCAACGCCCTCATCGCACACCGCCCTGCAGTTGCTGCGGAAATCAATGAGCGCCGTGAA 
GAAGGCGACCTCAAGGAAAACGCTGGCTATGACGCCGCTCGTGAAATGCAGGACCAGGAA 
GAGGCCCGCATCAAGCAGATCTATGAGCTGCTGGCCAACTCCACCACTGAGCGCGAAGGC 
AT CATCGAAGGTGTCGCAAACGTTGGCTCCGTTGTTCACGTCTACTACGACGGCGACGAG 
AACGACAAGGAAACCTTCCTCATCGGTACCCGTGCTGGCGCTTCCGAGAACCCAGATCTT 
GAGACCTACTCTGAGCAGTCCCCACTCGGCGCTGCAATTCTCGGAGCTCAGGAAGGCGAC 
ACCCGTCAGTACACCGCTCCAAATGGTTCCGTTATCTCCGTAACTGTTGTTTCTGCAGAA 
CCATACAACTCAGCAAAAGCCGCGACACTCCGCGGCAAAAAC 

>RXA0 0 5 8 8 - down s t r e am 
TAACCAAGGATTTAAAAGTCTTC 

>RXA0 0 6 7 7 - ups t r e am 

CCTATATCGATGGTGTGCGTACATCTTGAGTGACGCAACCATTTTGAAGTGGAAAAACTT 
AAGGCCTCCCGCAGGGGAGTGTTCTGGAAAAGCGGAGGAT 

>RXA00 67 7 

ATGGCTAAGGAAGGCGCTATTGAAGTTGAGGGTCGCATTGTCGAACCTCTGCCGAATGCA 
ATGTTCCGAGTCGAGCTCGACAACGGACACAAGGTACTCGCCCACATCAGTGGAAAGATG 
CGCCAGCACTACATCCGTATCCTTCCTGAGGACCGCGTCGTTGTAGAGCTGTCGCCCTAT 
GATCTGACTCGTGGACGAATCGTTTACCGCTACAAG 

>RXA00 67 7 -downstream 
TAAAAATAAGCTTTAAGCCTCCA 

>RXAO0 68 7 -upstream 

TTGTAATCGGACCAGGATCTAAAGAACACATCTCCCGGTACCTTTTAGTCACTATTGTGA 
AAATATGTGGGTTTAAGTGCTGAGGAGGCCAGGAGGATAA 

>RXA00 68 7 

GTGTCCGCCATTATTCAGGCATTCAAGGACGCCGATCTGCGTAAGAAGATTTTCTTCACT 
ATCGCAATGATCGTTCTATACCGCATCGGTGCGCAGATCCCTTCCCCGGGAGTTGACTAC 
GCAACGATTAGTGGTCGTCTGCGTGACTTGACTCAGGATCAGTCAAGCGTTTATTCGCTG 
ATTAACCTGTTTTCCGGTGGAGCGCTGTTGCAGCTGTCCATTTTTGCTATTGGTATCATG 
CCGTACATCACGGCGTCTATTATCGTGCAGCTGCTGACTGTGGTTATTCCACACTTTGAG 
GAGTTGAAGAAGGAAGGCCAGTCTGGCCAGGCCAAGATGATGCAGTACACCAGGTACTTA 
ACGGTTGCTTTGGCGTTGCTGCAGTCTTCAGGCATTGTCGCGTTGGCGGACCGTGAGCAG 
CTGCTTGGCGCAGGTATTCGTGTGCTGTCGGCTGATCGCAACTTCTTCGATCTCATTGTT 
TTGGTCATCACCATGACTGCAGGTGCGGTGCTTGTGATGTGGATGGGTGAGCTCATCACG 
GAAAAGGGCGTGGGCAATGGTATGTCGTTGCTGATTTTCGCTGGTATCGCAACTCGCCTC 
CCAACTGATGGCATGAACATTCTGGGTAACTCCGGCGGCGTGGTTTTCGCTGTTGTTCTG 
GCTTCCGTTCTGATCCTGGTCATTGGTGTTGTATTCGTTGAGCAGGGCCAGCGTCGTATT 
CCAGTGCAGTACGCAAAGCGCATGGTGGGACGTCGCCAGTACGGTGGTTCTTCCACTTAC 
CTGCCATTGAAGGTCAACCAAGCTGGTGTTATCCCAGTGATCTTCGCGTCTTCGCTGATT 
TACATGCCAGTGCTGATTACTCAGATCGTGAACTCTGGTTCGCTGGAAGTGTCTGATAAC 
TGGTGGCAGCGCAACATCATTGCGCACCTGCAGACGCCTTCTTCCTGGCAGTACATTGTT 
TTGTACTTTGCACTGACCATCTTCTTCTCTTACTTCTATGTTTCCGTTCAGTATGATCCA 
GCTGAGCAGGCTGAAAACATGAAGAAGTACGGTGGATTTATCCCTGGTATTCGTCCGGGC 
CGCCCGACTGCTGAGTACTTGGGATTCGTCATGAACCGCCTGCTGTTTGTTGGTTCCCTG 
TACCTGGCTGTCATTGCTGTGCTGCCAAACAT TATGCTGGATCTAGGTGTTGACGCCGGT 
TCGGCCGGAGCAACTCCATTCGGCGGAACCGCAATCTTGATTCTTGTATCTGTTGCACTG 
ACCACAGTGAAGCAGATTGAGAGCCAGCTCCTGCAAAGCAACTACGAAGGACTTCTAAAA 

>RXA00 68 7 -downstream 
TAATGCGACTCGTACTCCTCGGA 

>RXA00736 
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GCTGGCCTGGTGTTTCCGAAGGTGCGTAAACACCGCGATGGCGCTGCAATGCCGTTGGTG 
GTTATTACAGAAACCGATCTGACTGGTAACCGTGTTGGCGATATTGCAGGGGCGAAACGT 
CGACCTGCAAAACGCCGCAACAAGGTGGATCCTTTGGCGCTGGAGCCAGGGGATTTGGTG 
GTTCATGAAACCCACGGCATTGGTCGTTTTGTGAAGATGACTGAACGAACCATTTCTGCG 
GGTGATGAGACCTCGCGCCGTGAATACATTGTGCTGGAGTACGCGCCATCTAAGCGCGGA 
CAGCCCGGCGATCAGCTGTATGTGCCGATGGATGCGCTGGATATGCTCAGCCGCTACGTC 
GGTGGCGAGAAGCCGACGCTGTCCAAAATGGGTGGTTCTGACTGGAAGAACGCCAAGAAG 
AAGGCTCGCGCTGCCGTGCGTGAAATCGCCGGTGAGCTGGTAGAACTCTACGCTAAGCGC 
CAATCCGCGCCGGGTCACCCGTTTGCGCCGGATACGCCGTGGCAAAAAGAGATGGAAGAT 
AACTTCCCCTACGTTGAGACCGAAGACCAGATGTTGGCGATCGATGCGGTCAAGGAGGAC 
ATGGAGAAAAGTGTCCCCATGGACCGCGTCATCATCGGCGATGTGGGTTATGGCAAGACG 
GAAGTGGCGGTGCGCGCGGCGTTCAAGGCTGTGCAAGACGGCAAGCAGGTAGCCGTTCTG 
GTGCCCACCACGTTGCTTGCGCAGCAGCACCAGTCCACGTTTGAAGAGCGTATGACTGGT 
TTCCCTGTCACCAT CAAGGGATTGTCACGCTTTACTTCGCCTGCGGAATCGCGGGAGATT 
CTCTCCGGTTTGGCTGCAGGATCGGTGGATATCGTCATCGGTACTCACCGTTTGCTGCAG 
ACTGGCGTGCAGTGGAAAAACCTAGGGCTTGTCATTGTGGATGAGGAGCAGCGTTTCGGC 
GTGGAACATAAGGAGCACATCAAGGCTCTGCGTACTCACGTGGATGTGCTGACCATGTCC 
GCGACCCCGATTCCGCGCACCCTGGAAATGTCCATGGCCGGTATCCGTGAGATGACCACC 
ATGCTCACCCCGCCGGAAGATCGCCACCCAATTCTTACCTATGTGGGACCGTATGAAGAC 
AAGCAGGTCGCGGCATCAATTCGCCGTGAGCTGCTGCGCGATGGCCAGGTCTTTTTCATC 
CACAACAAGGTGGCAGATATTGAGAAGAAGGCCCGCGAGATCCGCGATCTAGTTCCCGAA 
GCCCGAGTGGTCGTTGCCCACGGCCAGATGAGTGAAGAGCTGCTGGAACAAACCGTTCAA 
GGTTTCTGGGACCGCGAATACGATGTGCTGGTGTGTACCACCATCGTGGAAACTGGTCTG 
GATATTTCCAACGCCAACACGCTTATCGTGGAAAATGCCCACCACATGGGCTTGTCTCAG 
CTGCACCAGCTGCGTGGCCGCGTGGGTCGTTCCCGTGAGCGCGGTTACGCCTACTTCCTG 
TATCCAAAGGGCGCGACACTGACTGAAATGTCCTACGACCGCCTGGCAACGATTGCCCAA 
AACAATGATTTGGGTGCCGGTATGGCGGTTGCCATGAAGGATTTGGAAATGCGTGGCGCC 
GGCAACGTGCTGGGTGCAGAACAATCAGGCCATATCGCTGGCGTGGGCTTTGACCTGTAC 
GTTCGCCTCGTCGGCGAAGCAGTGGAAGCCTACCGCGCGCTGGCTGATGGCAAAGTTGTT 
GATGGCACCGTCAAGGGACCAAAGGAAATCCGCGTGGACCTTCCCGTGGATGCCCACATT 
CCCGAAAAGTACAT CAACGCCGAGCGTCTGCGTCTGGAAATCTACCGCAAGCTCGCGCAG 
TCCGAATCGGAAGTGGATCTGCGCCTT 

>RXA0 07 37 

CACCCGGGCAACCCGACGCTTGTGGAGATGCTGTCGAGGATTGCGGATTCCCAAGATGTT 
GATGGCATGGAGGCGTTGATTCCGGCGCTGACGGATACGCCGATGGTTCCGATGCTGGAG 
CTCATGCCGGAAAACACCCATGTGTTGGTGATTGCTCCGGAGAAGGTGCGCCGACGCATT 
GCGGATCTGGAAGCAACCGATGCTGAGTTTTTGATGGCTGGTTGGGAAGCAGCTGCGATG 
GGTGCTGATGGTCCAGTGGCTGCGGAAGGCCTGGACTTGGAAGCTTCTAGCTATCGCAGT 
TATGAAAGTTTGGAGGTTTCTGCGTCGAAAAGCGATGTGCGTTGGTGGACTTTCGCGCCG 
CCGGGCATGTTTGAGGCCTCGGAGGAGGCGACGCTGCCGCTTGATTTTGAAGCCGGGCCG 
GCGCCGCGCGGTGAGCTGCCGAAGATCGATGCGATGATGGCGCAGCTGCTTGCGCACACA 

>RXA00753 

GTTGTTGATGGGGTTGGTGGCTACACCGAGCAAGAAGTCGCCGAGATTCATGAGGCTATC 
CGTCAAGCCCAAGACTCTGGTGCACCTAATGATGAACTTATTCCTGGTGAGATGTGGTCA 
GATAAGGTCGAGTTACCCTCAACGATTGATAAAGCAGCTGCTGATGAAGCTGAGATAGCT 
ATTGCACAGCAACAGTCCCAACCCCAGGCGAGAGGACTAGCCGCTGCTGCAGCGTGTCAG 
ACATTTTGGCCGTCACCTTATCAAGTTTGTGGTGCTATCTTAGAGCGCTATATCCAGCAG 
GGTGCCCAGTTTGGGTGGATGTTGTTGCTTACTGAAGGCCAAGCGCTTAACCCTGATGGT 
CAGGGATATCGTCAGCGGTTTATGAATGGGTTTATCTATTGGCATCCTTCTACTGGTGCG 
CACGCGGTTAATAAT TACAGTGCACAAGTCTGGGAGCGTAACGGTTGGGAGTCTGGGTGG 
ATGGGGTATCCCACTGGTGGTGAAGTCCCTGTGTCTGGGTCTAATCCGATTGATGGTGAG 
TTGAGTGGGTGGGTGCAAACCTTCCAAGGTGGGCGAGTGTATCGCAGTCCGGTATTGGAC 
GGTTTCCAGGTGGCCAGTATTAATGGGCTGATCTTGGATAAATGGCTTGAATTGGGTGGT 
CCTGATAGTGACCTTGGTTTTCCCATTGCGGATGAGGCTGTGACAGCTGACGGTGTGGGT 
AGATTTTCTGTTTTCCAGAACGGAGTTGTCTACTGGCATCCGCAACACGGAGCTCACCCT 
ATATTAGGGAATATATACAGTATCTGGAGAGAAGAAGGAGCTGAGAGTGGGGAATTCGGT 
TACCCTATCGGCGATCCAGAAAAGTATACAGAAAACATGGCTAATCAGGTATTCGAAAAA 
GGCGAACTTGCAGCTAACCTATACCCCAATCCTCTTGAGGCTTTTATTGAGTTTTTACCC 
TTTGCTAATCTTGAGGAAGCAATAGAGTATTTTGAGAACGGATTGTCAAATTCTCGTGTA 
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GAGGCGAATTCACTTAACGCCAAGAAAGATTCGATTCAATGTCAATCGCAATCCGCTAAC 
ATTCATGTGAGAACGAAGAGTGACGGAGTCGGGATTAGGGTTCCAAAGATTGGGTTTAAG 
GCTAGGATGGATTGCGACCTTCCTGGAACTGTCTCAGATGTAGTGGGGTATGGATGGATT 
TACTACGACTATTGGGGACGATGGGCTCAAGCAGCATATGCACAACAATTCTTCGGTAAT 
AGGAATTCTGTTGTGCAAACCAATTTAGAGGCGGGTTGCAGCGGGGAGAAGAATACATTA 
TTTTGGGGTACTTCATATTTTCAGGTGACTTATGAAGGTCAGCCGTATTTCGGTCAGTCA 
GCAACTAACTACGCTTATCTTCCGTGTACGATAGACCGTAGT 

>RXA00753-downstream 

T AACAT AAGGAAT GGAAT AGGAG 

>RXA007 55-upstream 

ATGAAGCATCAGCGATGAACGTCAATAATTAACGCTAGAGGTCAAAGGTCCCTTACCTTT 
T AAG G GC C T T C G AAC C T C T G GC AAG AAC TAG AG G AG AG AA 

>RXA007 55 

GTGCCCGGAAAGCTACGTGTACATGAGCTTGCTAAGCAACTCGGTATTACCAGCAAGGAA 
CTACTTGCCACCCTTAAGGATAAAGGCGAGTTTGTTAAAACCGCATCATCCACAATTGAA 
CCCCCAGTTGTGAAGAGGATGCAGGAGCACTACGGTTCGAGCGGTTCGGATAAGTCCGAC 
ACCGCTGCGAAGCCTGCAGCGGCAAAGCCTGCTGCGCCAAAACCAGCTGCGTCAGCAGCT 
CCAAAGCCAGGTGCTCCAGCAAAACCTGCAGCACCTGCAGCAAAGCCTGCCCCAGCTGCT 
CCTTCTGCAGCTTCTGCAGCAAAGCCAGGCGCAGCACCTAAGCCAGGCGTTCAGGCAAAG 
CCTGCAGCAGCCGCTAAGCCAGGCGCTCCAGCAAAGCCAGCAGCACCTGCAGCTCCTTCT 
GCCGCTAAGTCAGGTTCAGCTTCAAAGCCTGCAGCAGCAGCTAAGCCAGCATTTTCTGGC 
CCAACTCCAGGCGATGCATCTAAGAAGGCAGAGCCAGCAGCTAAGCCAGGCGCGGAAGCA 
CCTCGCCCAGGCGGCATGCCACGTCCAATGGGCAAGCCTGCTCCAAAGCCAGGCGCACGT 
GCACCACGTGTAGCTAACAACCCATTCTCCACCGGTGGTGGCGAGCGTCCAGCTCCTCGC 
CCAGGTGGCGGCCCACGTCCTGGTGGCGGACCTCGCCCAGGCGGTGGACCACGTCCACAG 
GGCCAGGGTCGTCCAGGTGGCCAGCGAGATGGTCAGCGCGACGGACAGCGTGATGGTCAG 
GGTAACCGCGGCGGTCAGCGTCAAGGCGCTGGCGCAGGTGGACCACGCCCACAGGGTGGA 
CCACGCCCTCAGGGCGGTTCACGCCCACAGGGTGGCTCCGCTCAGGGTGCTCAGGGAGCA 
CCTTCCCAGGAGCGTCAAGGTGGCGGACGTCGTCCATCCCCAGCAATGATGCCTCCAACC 
CCAGGTCAGATGCCTGCTAAGGCACCTGGCAAGGGTGGTCGTGGTGGCCAAGCCGGCGGT 
GGCGCTGGTGGCGGATTCAACCGTGGTGGCGGAACCGGTGGCGGCGCAGGCCGTGGCGGT 
CGTCGTGGCGGTACCGCAGGTGCATTCGGCCGTCCAGGTGGTGCTCCACGCAGGGGACGT 
AAGTCGAAGCGTCAGAAGCGCAACGAGTACGAATCAATGCAGGCACCGAACGTCATTGGT 
GGCGTTCGTTTGCCAGACGGCAAGGGTGCAACCATCCGCCTCGCGCGCGGTGCATCTTTG 
GCTGACTTCGCTGAC 

>RXA0 0 7 5 8-upst ream 

TTCAAGTTTGGCTGTGACTCATGTCGCACATAGTATTTCAATCACCGGATCCGCACGATT 
GCAAAATCCTGGGGAATATTCATAACAACGGAGGTCACTC 

>RXA00758 

ATGACTTTGAAGAAGTCTCTCGCTGTAACCACGGCGGCTGCACTTGCTTTGAGCCTTGCC 
GCTTGCTCGTCCGACTCCTCGTCCGACAGCTCCTCATCCTCATCAGGCAGCGAAGGCGGC 
GACAACTACGTCCTCGTCAACGGCACTGAGCCACAGAACCCGCTCGTCCCAGGCAACACC 
AACGAAGTAGGTGGCGGTCGCATCGTCGACAGCATCTTCTCCGGCCTGGTCTACTACGAC 
GTCGACGGCTCCCCTGTCAACGATGTTGCAGAGTCCATCGAACTCGAAGGTGACAAGACC 
TACCGCATCACCATCAAAGACGGCCAGACCTTCACCGATGGCACCCCAGTTACCGCTGAG 
AGCTTTGTCAACGCATGGAACTACAACGTAGCTAACAGCACGCTGTCCTCCTACTTCTTT 
GAGTCCATCCTCGGCTACGAAGAAGGCGTCGAGTCCATGGAAGGCCTCCAGGTCGTCGAC 
GACACCACCTTCACCGTCGAGCTCACCCAGCCTGAGTCCGACTTCCCACTGCGCCTGGGA 
TACTCCGCATTCTTCCCGCTTCCTGAATCCGCATTTGACGACATGGACGCATTCGGTGAG 
AACCCAATCGGCAACGGTCCATACAAGCTCCAAGAGTGGAACCACAACCAGGACGCCACC 
ATCGTTCCTAACGCGGACTACACCGGTGGACGCCAGGCTCAGAACGACGGCGTGAAGTTC 
ATCTTCTACCCAACCTTCGACTCCGCTTACGCGGACCTGCTCTCCGACAACTTGGATGTG 
CTGGACGCTATCCCAGACTCCGCGTTCTCCTCCTTCGAGGACGAGCTCTCTGGCCGTTCC 
ATCAACCAGCCTTCCGCTGTGTTCCAGTCCTTCACCATCCCGGAGAGCCTTGAGCACTTC 
TCCGGCGAAGAAGGCGTGCTGCGTCGCCAGGCCATCTCCTTGGCCGTCAACCGCGACGAG 
ATCACCCAAACCATCTTCGAAGGCACCCGCACCCCAGCGACGGACTTCACCTCCCCTGTC 
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ATCGACGGACACTCTGATTCCCTCCAGGGCGCAGATGTCTTGACCTACGATCCAGAGCGC 
GCTCAGGAACTGTGGGCACAGGCAGACGAGATCAGCCCTTGGTCCGGCGAGTTCTCCATC 
TCCTACAACGCAGACGGTGGACACCAGGCATGGGTGGACGCAACCGCCAATTCCATCCGC 
AACACCCTGGGTATCGACGCCATCGGCAACCCATACCCAGACTTCAAGTCCCTGCGTGAC 
GATGTCACCAACCGCACCATCAACGGCGCATTCCGCACCGGCTGGCAGGCAGACTACCCG 
TCCTTGGGCAACTTCCTCGGACCTTTGTACGGCACCGGTGCAGGCTCCAACGATGGTGAC 
TACTCCAACCCAGATTTCGATGCCAAGCTCGCCGAAGCAGCAAACGCGGCCGATGTTGAC 
GCATCAACCCCGCTATACAACGAAGCACAGGAAATCCTGCTCCAGGATCTCCCAGCGATC 
CCAACTTGGTACTCCAACGCAGTTGGTGGATACTCCACCAACGTGGACAACGTGGAATTC 
CAGTGGAACTCGCAACGTGCGTACTACCAGATCACCAAGAAC 

>RXA0 0758-downstream 
TAGTAGCTTCGCACCACCCGCTC 

>RXA00824-upstream 

TTTGGTTTGGAGGGGCCGTCAGATCCATTTGAGGCGCAAAAACTCATTAAAAGTGATGAT 
AGGGAGCACCT GCT GAAAAT GGCAGGAAT GT AG AAAACAA 

>RXA00 824 

ATGACAAGCAGTGCAAAGTGGTCCATCGTTGGAGTTGTCGCCATCCTGGCTGTGATCGTT 
GCGTTAATCCCGCAGCTTGTGGGTGGAGAAAGCGCAGAGGAAGCGCAGGGGGAGACGTCG 
ACAAGCAAAATTACGACGCGTCCTGACTGCGTGGCCTCTGGCGCGGCGGGTGTGGATCTG 
CCCTGCTTGGGCGGCGCCAACGGCGTCGGCAACGAGCTGGCCACCGTGGTGAATCTGTGG 
GCGTGGTGGTGCGAACCGTGCCGCGCGGAGCTGCCGATTTTTGATGAATTCGCCACCACC 
CACCCCGAACTCAACGTCATTGGCGTGCATGCAGACCAAAACGCAGCCAACGGCGCCGCA 
CTCCTTGAGGATCTGGGCGTGAATCTTGCAAGCTACCAAGACGATTCCAACCTGTTCGCA 
GGCACCCTTGGGCTGCCGGGCGTCGTGCCGATCACCATCGTGGTTTCTCCAGACGGCAAT 
GTAGTGGACACCTTCCCGCAGCCTTTCGAAACCATCGATGACCTCGAAACCGCTGTGGCA 
GGGGCGCTGCAGAATGCG 

>RXA0 082 4 -downs t ream 
TAACTACCCTGATTTACCGCATG 

>RXA0 0 8 9 6 - up s t r e am 

CGCGAATGGCTTCCTCTTTAGCCCCGATTGCGTGGGGTGCGTGAGCCTCAAACTCGAGGA 
GGGTTAAATCATCTGCGGAAAGCATGCTTAGAATGTTGCC 

>RXA008 96 

ATGACTGTCCGACCAATCGTTATTCATGGAGATCCTGTTCTCCACAACCCTACCCAGCTT 
GTTACTGAGGATGTCTCTGAACTGCAGGAACTAATTGCAGATATGTACGAGACGATGGAT 
GTCGCCAATGGTGTGGGTCTTGCGGCCAACCAGATTGGTGTGTCCAAGCGCATTTTTGTT 
TATGACTGTCCTGATGATGAGGGCGTGATGCACAAGGGTTGTTTCATCAATCCTGTGTTG 
GAAACCTCTGAAATCCCAGAGACCATGCCTGCCGATGATGGCTCCGACGAGGAAGGCTGC 
CTGTCTGTTCCTGGCGAGGGCTTCCCCACTGGCCGTGCTCATTGGGCGAAGGTTACTGGA 
CTGAATGAAAAGGGCGAGGAAGTTTCTGTTGAGGCTGAGGGTTTCTTGGCTCGTTGCTTC 
CAGCATGAGGTTGGCCACCTTGATGGTTTCTTGTACACCGATGTGTTGATTGGTCGGTGG 
AAGCGCATGGCTAAGAAGGCTATTAAGGCCAATGGGTGGACTGAGCCTGGTTTGACCTGG 
ATGCCGGGTGAAGATGAGGATCCTTTCGGGCATGACGCCTATGTCTTCCCCGTTTCCGCA 
GCCAGAAACCTGCCGTCGGCGATCGTGTTGTTGCACGTC 

RXA0 0 927-upstream 

AGATGATGCAGTGAGCTTTGTGCTGGCGGCGGATCCATCCTTGGACACCAGTGGCGCGCT 
TCGTGCCGCATTGGCAAAACTCAGCGGAAAGTAGACCCTC 

>RXA00 927 

ATGTCCGATGTGGAAAGAACAGAGTTTGAAATTCCGGGAGGAATTCCACCTCGTCGAAAC 
GGTGGTCAAGGCCGTGCAGCTGATACCAACGTAGATGCGAACCTGAAGCCTGATGAATAC 
GATGCGGAAGTAACACTTCGTCCGAAGTCTTTGACTGAGTTTATCGGCCAGCCGAAGGTG 
CGCGATCAGCTTAGTTTGGTGCTTACCGGTGCGAAAAACCGTGGTGTGGTTCCCGATCAC 
GTGTTGTTGTCTGGCCCTCCTGGCCTGGGTAAGACCACCATGGCGATGATTATCGCCCAG 
GAGTTGGGCACCAGTTTGCGTATGACCTCAGGCCCAGCCTTGGAACGCGCAGGCGATCTG 
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GCTGCCATGCTGTCCAACCTCATGGAAGGGGACGTGCTGTTTATTGATGAGATTCACCGC 
ATCGCACGTCCTGCCGAGGAAATGCTGTACATGGCGATGGAAGATTTCCGGATCGATGTC 
ATCGTCGGTAAGGGTCCTGGCGCTACCTCAATCCCGCTGGAGATCCCACCCTTTACCCTC 
GTTGGTGCAACCACCAGGTCGGGCATGCTCACCGGCCCACTGCGTGACCGTTTCGGTTTT 
ACCGCGCAGATGGAATTCTACGATGTGCCTGATCTGACCAAAGTGGTGAAACGAACAGCT 
AAGATCCTCGATGTCGGAATCGACAACGATGCCGCCGTGGAAATTGCCTCGCGGTCTCGT 
GGTACTCCTCGTATTGCTAACCGACTGCTTCGTCGAGTCCGTGACTTCGCTGAAGTTCAT 
GCGGATGGTCACATCACGATGGGTGCTGCCAATGCTGCGCTGATTGTATTCGATGTCGAT 
GAAGTCGGACTCGATCGCCTGGATAGGGCAGTGCTTGATGCCTTGATCCGCGGACATGGC 
GGAGGCCCTGTTGGCGTGAACACACTCGCGGTTGCAGTTGGTGAAGAACCCGGCACTGTG 
GAAGAAGTATGCGAGCCCTATTTGGTGCGTGCCGGCATGATTGCACGAACCGGACGGGGA 
CGCGTGGCAACCGCAGCTGCATGGAGACACCTGGGGCTGGAACCACCAGAAGGCACCATC 
GGCGATTAT 

>RXA00 927 -downstream 
TAGCCACCTTAGGTGGCCAGGAT 

>RXA00928-upstream 

TGCATCCGATCCTGCTAAAGCGGCTCATCCCAGTCAGTTTCAACGAACTGACACCAATTA 
GTTTTTAAAAAGTTCTAGTACATTTTTCAGGAGTGTCTTC 

>RXA00928 

ATGATTGCCTCACTTCGTGGCACTGTTATCAACATTGGTCTGAGCTCTGCTGTCATTGAA 
TGCAATGGCGTGGGCTATGAGGTTGTCACCACACCGAACACCTTGTCACAGTTGGTCCGC 
GGTGAGGAAGCACTGGTGTTGACCACCATGGTGGTCCGCGAAGACGCGATGAAACTCTAT 
GGGTTTATTGACAATGAATCACGTGAGATGTTTTCCGTGTTGCAAACAGTATCTGGATTG 
GGTCCACGCCTGGCCTTGGCATGTGAATCGGTGTTGAGCCCACTGGAGATTTCTCAGGCG 
ATCACCAATGCCGATGCCAAAACTTTGCAGCGGGTTCCGGGTGTGGGAAAGCGCATGGCA 
GATCGTCTCATCGTGGAGCTTAAAGGCAAGGTCGCAGCTTTTGCTGCCGGTGTCGTGGAT 
GAGGGAGGGGAGCAAATTTCCTTGCCTAACGCGAACATTGCTTCTGAGGTGGTTGTGGAG 
CAGGTTTCTCAAGCGCTGGTGGGGTTGGGCTTTAGCGAGAAGCAATCAGATGATGCAGTG 
AGCTTTGTGCTGGCGGCGGATCCATCCTTGGACACCAGTGGCGCGCTTCGTGCCGCATTG 
GCAAAACTCAGCGGAAAG 

>RXA00 92 8-downstream 
TAGACCCTCATGTCCGATGTGGA 

>RXA00 92 9-upstream 

CGCAGAGGATAGCGGGGTGATCGCAATTGTGTGCTAAAAATGAGTATGGAATAGCAACTG 
C AC AG CG ACGAAT CAGC GAC GAAT C AG T GAGGAC ACG AAT 

>RXA0 0 92 9 

ATGAACCACGAAGGGCTTCGGGTAATGGGCATTGACCCAGGTCTTACCCGTTGTGGCTTA 
TCTGTGGTTCAAGCAGGTCGTGGTCGTACCGTGTATCCAGTGTCGGTGGGCGTGGTGCGC 
ACCCCACCAGATGCGGAGTTGGCGGAGCGGTTGCTTCGGCTCAGCAAAGCAGTGGGTGAG 
TGGATGGATGAGTACACCCCAGATGTCATTGCTATTGAGCGTGTCTTTGAGCGCGGAAAT 
GTTTCCACCGTGATGAACACTGCGCATGCGGTGGGTGTGTTGATCTTGGCTGCTGCTGAA 
CGCGGATTGCCAGTTCACATGTACACCCCCAGTGAGGTGAAAAAGGCTATCTCCGGTAAT 
GGTCGCGCTGATAAGAAACAGATGACGGTCATGATCACTCGAATTCTGGGCCTTGGTGAG 
CCACCCAAACCTGCTGACGCCGCTGATGCTTTATCGTTGGCGGTGTGTCACTGCTGGCGG 
GCGCCAATGCTTATGCGGGCGCAATCGCAGTACTCCGAGCAAGAGTTGGAAAAGCGACGG 
CGTGTGCAGCAAGGAAAATTGGGTAAAGCGAAATCAACTTACAATGCGGAACAAGCTCAA 
TCCCATGCATCCGATCCTGCTAAAGCGGCTCATCCCAGTCAGTTTCAACGAACTGACACC 
AAT 

>RXA00 929-downstream 
TAGTTTTTAAAAAGTTCTAGTAC 

>RXA00 935 

AGTGCCGCTAGCGCCTGGGAACGATGGCCAAAACGCGCAATAGCGTTGTTTGTGCTCATC 
GTCGTTGGTGTTTATGCGTTGGTGCTGTTGACAGGCGATCGTTCTGCCACACCAAAATTG 
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GGTATTGATCTGCAAGGCGGAACCCGAGTGACCCTCGTGCCGCAGGGGCAGGATCCAACT 
CAGGACCAGCTGAATCAGGCACGCACCATTCTGGAAAACCGTGTGAACGGCATGGGCGTT 
TCAGGTGCAAGCGTGGTCGCTGACGGTAACACGCTGGTGATCACTGTTCCCGGGGAAAAT 
ACCGCACAGGCGCAATCCCTAGGACAGACCTCCCAGCTGCTGTTCCGTCCCGTTGGTCAG 
GCAGGAATGCCCGATATGACCACGTTGATGCCAGAGCTGGAAGAGATGGCCAACAGGTGG 
GTTGAATACGGCGTCATCACCGAAGAGCAGGCAAATGCCTCCTTGGAGGAAATGAACACC 
GCTGTTGCATCGACCACTGCGGTGGAAGGCGAAGAAGCAACTGAGCCAGAACCCGTCACC 
GTGTCGGCGACCCCTATGGATGAGCCAGCCAACTCCATTGAGGCAACACAGCGACGCCAG 
GAAATCACGGACATGCTGCGCACCGACCGCCAGTCCACCGATCCCACTGTC 

>RXA00937 

GTCTACCGCGAAGCCGGCACCATGCCAGCTCCTGCACTGGATGATCTGGTCAACCAGGTT 
AAGGCACTCGACATGGATGACGTTCGTCGCCAGGTCGCAGAGCAGCAGGGTTCTGCAGAG 
GCA 

>RXA00937-downstream 
TAAGCTTCCAATTGTGTTTTGGT 

>RXA0 0 9 3 8 - up s t r e am 

ATGATCTACCGCTGGGTCCAGAAATACGCCCCTGAGCTGGACAAGCAAACACGGTGGTAC 
CGGCAGGTGCCTGACTGGCAGGCCAGTTCCTGGCGGGTGG 

>RXA0 0938 

ATGAGACCTATATCCGGGTCGGCGGCAGGTGGTGCTACCTCTGATCTGGCGATCACCGCC 
GGTGGCCAGACCCTGGACTTTTACCTCTCTCCGAAGCGGAACGTGGCCGCAGCGAAGCGT 
TTCCTGGCCAAGGCCCTCAGATCCAATGCGTCAGCCGGGTATCCCAGAGTGATCAACACC 
GATAAAGCACCCTCCCTAGCCAGGGCAATCACCGAGTTGAAGTCAGAGGGAATCTGCCCG 
CCAACAGT GGAAC ACCGG 

>RXA0 0 938 -downstream 

T AGGT GAAAT ACCT CAACAACAT 

>RXA00 966-upstream 

TGGTTTCCACATAATTCTTCAAGTCTATCTACTTATTGAGGGGAGGAAGAATTGCCCTCC 
AC ACAT GAGAT GTC CCGTGT ACC T AC T AC ACT GT T TAACC 

>RXA00966 

ATGACTAACCCGAGCGAAGGCACCACTCCCCTGGCGTTCCGTTATACCCCGGAACTCGCC 
AAC AAG AT C G AAG G T GAG T G GC AG AAT T AC T G G AC T GAC AAC GG C AC AT T C AAC G C AC C C 
AACCCAGTGGGTGATTTAGCGCCTGCGGACGGTAAAGCACTTCCTGAGGACAAGCTCTTT 
GTCCAGGATATGTTCCCGTACCCATCCGGAGCTGGCCTGCACGTAGGCCACCCACTCGGT 
TACATCGCAACGGATGTTTTCGCCCGCTACAACCGCATGCTGGGCAAGAACGTTCTGCAC 
ACCTTGGGCTATGACGCCTTCGGACTGCCAGCAGAGCAGTACGCGATCCAAACCGGTACA 
C AC C C AC G C AC C AC C AC C AT G GC C AAC AT T GAG AAC AT G AAG C G C C AG CT CGGTGCGCTG 
GGTCTTGGCCATGATTCCCGTCGTGCGGTGGCCACCACGGATCCTGAGTTCTACAAGTGG 
ACTCAGTGGATCTTCCTGCAGATTTTCAATTCGTGGTTCGATGCAGAG 

>RXA00968 

CTGATCGATGATCTGGAGCTGCTCGATTGGACTGAGAAGGTCAAGTCCATGCAGCGTAAC 
TGGATTGGCCGTTCCCGCGGCGCTGAAGTTGATTTCAGTGCAGAGGGCGAAACCGTCACC 
GTGTTTACCACCCGCCCAGATACTCTGTTCGGCGCGACCTACATGGTTCTTGCACCTGAG 
CATGAGCTGGTCGACGTGCTGCTGGAGAAGGCTGGTTCCTACGAGGGCGTTGATGCCCGT 
TGGACCAATGGCCAGGCGAGCCCTGCGGAAGCTGTCGCTGCATACCGCGCCTCCATCGCC 
GCGAAGTCCGACCTGGAGCGTCAGGAAAACAAGGAAAAGACCGGCGTCTTCCTGGGCGTT 
TACGCGACCAACCCAGTCAACGGCGATCAGATCACAGTGTTCATCGCTGACTACGTTCTG 
ACCGGCTACGGCACCGGCGCCATCATGGCGGTTCCTGCTCACGACGAGCGCGACTACGAA 
TTCGCCACCGTTTTGGGTCTGCCTATCAAGGAAGTTGTCGCAGGTGGCAACATCGAAGAG 
GCTGCTTTCACCGAATCTGGCGAAGCAGTCAACTCTGCGAACGACAACGGCCTGGATATC 
AACGGCCTTGCCAAGGATGAGGCTATTGCCAAGACCATCGAATGGTTGGAAGAAAAGGAA 
CTTGGCCGCGGCACCATCCAGTACAAGCTGCGCGACTGGCTGTTCGCTCGCCAGCGTTAC 
TGGGGCGAGCCTTTCCCAATCGTCTACGACGAAAACGGCCAAGCACATGCTCTGCCAGAC 
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TCCATGCTTCCAGTCGAGCTGCCAGAGGTAGAGGACTACAAGCCTGTCTCCTTCGACCCT 
GAAGACGCAGACTCCGAGCCTTCCCCACCACTGGCTAAGGCCCGCGAATGGGTTGAGGTG 
GAACTCGATCTCGGCGATGGCAAGAAGAAGTACACCCGCGACACCAACGTCATGCCACAG 
TGGGCAGGTTCCTCCTGGTACCAGCTGCGCTACGTCGATCCA 

>RXA0 097 5-upstream 

TCTTGCAGCGGCGAAGGGCGAGCCAACGCCAGAAGACGGTTATGGCGGCGAATACATTAA 
GGAAATTGCGGAGGCAATCGTCGAAAAGCATCCTGAAGCG 

>RXA0097 5 

TTGGCTTTGGAGCCTGCCGCAACCCAAGAGCTTTTCCGCGCTGAAGGCGTGGAGATGATG 
TTCGAGCACATCAAATCTTCCCTGCATGAGTTCGGCACCGATTTCGATGTCTACTACCAC 
GAGAACTCCCTGTTCGAGTCCGGTGCGGTGGACAAGGCCGTGCAGGTGCTGAAGGACAAC 
GGCAACCTGTACGAAAACGAGGGCGCTTGGTGGCTGCGTTCCACCGAATTCGGCGATGAC 
AAAGACCGCGTGGTGATCAAGTCTGACGGCGACGCAGCCTACATCGCTGGCGATATCGCG 
TACGTGGCTGATAAGTTCTCCCGCGGACACAACCTAAACATCTACATGTTGGGTGCTGAC 
CACCATGGTTACATCGCGCGCCTGAAGGCAGCGGCGGCGGCACTTGGCTACAAGCCAGAA 
GGCGTTGAAGTCCTGATTGGCCAGATGGTGAACCTGCTTCGCGACGGCAAGGCAGTGCGT 
ATGTCCAAGCGTGCAGGCACCGTGGTCACCCTAGATGACCTCGTTGAAGCAATCGGCATC 
GATGCGGCGCGTTACTCCCTGATCCGTTCCTCCGTGGATTCTTCCCTGGATATCGATCTC 
GGCCTGTGGGAATCCCAGTCCTCCGACAACCCTGTGTACTACGTGCAGTACGGACACGCT 
CGTCTGTGCTCCATCGCGCGCAAGGCAGAGACCTTGGGTGTCACCGAGGAAGGCGCAGAC 
CTATCTCTACTGACCCACGACCGCGAAGGTGATCTCATCCGCACACTCGGAGAGTTC 

RXAOO 97 6-upstream 

TATACAGAGACCAATGATTTTTCATTAAAAAGGCAGGGATTTGTTATAAGTATGGGTCGT 
ATTCTGTGCGACGGGTGTACCTCGGCTAGAATTTCTCCCC 

>RXA0 0 97 6 

ATGACACCAGCTGATCTCGCAACATTGAT TAAAGAGACCGCGGTAGAGGTTTTGACCTCC 
CGCGAGCTCGATACTTCTGTTCTTCCGGAGCAGGTAGTTGTGGAGCGTCCGCGTAACCCA 
GAGCACGGCGATTACGCCACCAACATTGCATTGCAGGTGGCTAAAAAGGTCGGTCAGAAC 
CCTCGGGATTTGGCTACCTGGCTGGCAGAGGCATTGGCTGCAGATGACGCCATTGATTCT 
GCTGAAATTGCTGGCCCAGGCTTTTTGAACATTCGCCTTGCTGCAGCAGCACAGGGTGAA 
ATTGTGGCCAAGATTCTGGCACAGGGCGAGACTTTCGGAAACTCCGATCACCTTTCCCAC 
TTGGACGTGAACCTCGAGTTCGTTTCTGCAAACCCAACCGGACCTATTCACCTTGGCGGA 
ACCCGCTGGGCTGCCGTGGGTGACTCTTTGGGTCGTGTGCTGGAGGCTTCCGGCGCGAAA 
GTGACCCGCGAATACTACTTCAACGATCACGGTCGCCAGATCGATCGTTTCGCTTTGTCG 
AGTTCTTGCAGCGGCGAAGGGCGAGCCAACGCCAGAAGACGGTTATGGCGGCGAATACAT 

>RXAO 0 9 7 6 - do wn s t r e am 
TAAGGAAATTGCGGAGGCAATCG 

>RXA00985-upstream 

TCTCGCTGCGTTAGGGGACGAACTGGAACCTTGAAATCGGGAAGGTTCAGATCCCACGCG 
AAGGCACCTCCGCTCAGGGTGAAAACACCCAAAAG 

>RXA00 985 

GTGCTTGGCCATGTCTTGGATGCACTGCTTCGTCTGCTGCACCCAGCTATGCCTTTCGTC 
ACCGAAGTTCTGTGGCAGGCACTTACTGATCGCACCTCCATCGTGGTGGCCTCCTGGCCA 
ACCGCAGCTGACACCAACGGCGGAGTCGCCGTGGACGCTGATGCAGCTAGGCGCATTGGC 
GACGTCGAGAAGCTTGTTACTGAGGTTCGTCGTTTCCGCGCTGACCAGGGTGTGAAGCCT 
TCCCAGAAGGTTCCAGCACGCCTTGATTTCGTGGCATGTGACCTGCAGGATCTGGAAGAT 
TCCGTGCGCTCCCTGGTTCGCATCGAGCAACCAGAAGATGATTTCGCAGCTTCTGCCAGC 
CTGGAGATCCGCCTGAGCCAAGCAACCATCACGGTGGAGCTTGACACCTCTGGAACTGTT 
G AC G T T G C AG C AG AG C G C AAG C G C C T G G AAAAGG ACC T GG C T AAC G C AC AG AAG G AAT T G 
G AAAC C AC C G C AAAG 

>RXA00 9 98 -upstream 

AATCGGCCTAAAAGGTGTGACCATTTGGGGGTAGTGGCGATTTTACCAGGTCACAGGAGG 
T GAAAAT CCAACCATTTTAGGCCGAC TAG AG T AAT T AAT T 
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>RXA00998 

ATGACTTCCCGCGATGATCAACCCCAAGATCTGCTTTCGCTTGCAGAACTTGCCGCCACC 
AGAGCTTTAACCACAGACGAACTTGAAGCACTCAACAACGCCAATTATGGCCTCGACCGC 
AATCTGGGGCTGCGCTACACCACCATCGAGCCCGGCCGGGTGGTCAGCGAACTTCACGTG 
GCATCCAAGCACCTGCAAGTGGTGGGCTTGGTCAACGGTGGTGTCTACGCCGCCATCGCC 
GAATCCACTGGATCAGTCGCCAGCATGATTTCCGCCCCTGGAAAAATGGTCGTCGGCATC 
AACAACAACACCGACTTCATTTCTGCTGTGAGCTCCGGTGTCATCGTGGCCGAAGCAACG 
CCGATTCAGCTAGGTGGCCGCACCCATCTGTGGCAGATCGAATGCACCCACCGCGGAGAA 
GTCGTCGCACGAACCACACTGCGCACCATGGTGCTGAACAAG 

>RXA009 98-downstream 
TAGCCCTATACTCGGGCACCATG 

>RXA01020-upstream 

GATTCCGCACCATCGGCCAAGTCACCAAAACACGCCACGAAGACCTCGTCACCGTAGATA 
AGAAAACCCCCGCATTTTCCGATGGATGGAGAAGCTTCTA 

>RXA01020 

ATGACCAACACCCTATGGAATTCAGTAGACGAACTCCCCATCCACGACTCCTGGAAACCA 
GTACTCAAACCAGTCGAAGACGCCATCCGAAAACTCGGTGTATTCCTCGCGGAAGAAGAA 
TTCCTTCCACCAGTAGATGACGTATTCAGAGCATTTAGCTACCCCTTTGACGCAGTAAAA 
GTACTGATCATGGGACAAGACCCATATCCCACCCCAGGACATGCCATGGGACTGAGCTTT 
TCCACCCAACCAGACGTACGACCACTGCCACGGAGCCTGAACAATATCTTCAAAGAGCTG 
GTGAGTGATGTCGGCTCTTTAGGCGATTCGGCGTCAGAGCAGGGGGCCTTGGACTTAGGT 
ATTAACGCGCCGGGCTCTGTCGCTGGCACACAAGTTGCCTTGCCCGCGGACGGCGACCTC 
CGTGCATGGAGCAACCAAGGCGTCGCATTGTTCAACCGCGTACTCACCGTCCACCCAGGC 
CAGGCCGGAAGCCACAAGGGTAAAGGCTGGGAAGCGGTAACCGAACAGGCGATTAAAGCC 
TTGGCGGAGCGGGATCAACCCTTGGTGGCAATCCTGTGGGGTAAACAAGCCCAAGAGGTA 
CAGAAATTCCTTGGAGATACGCCGTGTATCTGCTCAGTGCACCCATCACCGCTGTCGGCG 
TCGAGAGGCTTTTTTGGCTCTAAGCCTTTTAGTCGTGCGAACGAAATCTTAAGCAGCCTC 
GGTGCCACCGAGATCGATTGGTCGCTG 

>RXA01020-downstream 
TAAGGTATCTGATTATGTCCAGT 

>RXA01061-upstream 

GATGAACTCCTCACCGACGATGACAACAAGCAACTGCACCGACCATCGCAGGCGTCCGCG 
AC G AC T AC AC C AAC 

>RXA01061 

TTGCGCGTTAACACCGTGGTTGCCAAGCTCATCGAATACGTCAACTACCTGACCAAAACA 
TACCCAGACACCATCCCAGCTGGCGCAGTCCTGCCACTGATCGTCATGGTCTCCCCTATC 
GCACCACACATCGCGGAGGAACTCTGGAAGAAGCTCGGCCACGACGACACCGTCACCTAC 
GAACCATTCCCCACCTTTGAGGAAAAATGGCTCACCGACGATGAAATCGAACTGCCAGTC 
CAGGTCAACGGCAAGGTCCGCGGTCGCATCACCGTTGCAGCCGACGCCAGCCAGGAGCAG 
GTCATCGAGGCAGCGCTTGCCGACGAGAAGGTGCAGGAGCAAATCTCCGGCAAGAACCTG 
ATCAAGCAGATCGTTGTTCCAGGACGCATGGTTAACCTTGTGGTGAAG 

>RXA0 10 61 -downstream 
TAATCCCCCTCGGTTTAGATTCC 

>RXA01072-upstream 

GTGTCGCCTTGAGCGATGCAAAGACTTTAAAAACAGATCTAAAAAAGTAAGATGAGGCAT 
TAGCGTCAACCGCTAAAGCCGATAAGGGAAGGTCCAAAAA 

>RXA01072 

ATGGCAATCACCGTTTACACCAAGCCAGCTTGCGTCCAGTGCAATGCCACCAAGAAGGCC 
CTCGACCGCGCTGGTCTTGAGTATGACCTCGTTGATATCAGCCTTGATGAAGAGGCACGT 
GAGTACGTCCTCGCACTTGGCTACCTGCAGGCACCAGTTGTCGTTGCAGATGGCTCCCAC 
TGGTCCGGTTTCCGCCCAGAGCGCATCCGTGAAATGGCAACCGCAGCTGCC 
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>RXA01072-downstream 
TAAACTGCACTTCGTGGCACGAC 

>RXA01124 

CGGTGGGTGCGGGCTATTAACATGGCCTGCATGACTGATGTTCGTGTTCGTTTCTGCCCA 
TCGCCCACCGGCACCCCACACGTTGGACTTGTGCGCACCGCGCTGTTCAACTGGGCATAT 
GCTCGCCACACTGGAGGCAAGTTAGTTTTCCGCATTGAGGACACTGACGCTGCCCGCGAT 
TCCGAGGAGTCTTACTCCGCCATCATCGATTCCCTGCGCTGGTTGGGAATGGACTGGGAT 
GAGGGTGTGGAAAAGGGCGGCCCGCATGAGCCCTACCGCCAGTCGCAGCGCAAGGACATC 
TATCAGGATGTGTTGAAGCAGCTTATCGACGCCGGTGAAGTCTACCCAGCTTATTCCACC 
GCGGAAGAGGTTGAGGAGCGACACAAGGCTGCTGGCCGCGATCCAAAGCTCGGCTACGAC 
AACTTTGACCGTGATCTCACCGAAGAGCAGGTCGCAGCATTTGAGGCTGAGGGGCGTAAG 
CCTGTGTGGCGTCTGCGCATGCCAGAGCAGGATTGGAAGTGGACTGACCTGGTCCGCGGT 
GAAGTTGAGTTCAAGTCGTTCACCCAGCCTGACTTCGTGGTTGCTCGTTCCAACGGTGAG 
CCTTTGTACACCCTGGTCAACCCTGTTGATGATGCGTTGATGGAAGTCACCCATGTGCTG 
CGTGGTGAGGATCTTTTGCCATCGACTCCTCGTCAGCTTGCTCTGTATGAGGCGCTCAAG 
CGCATTGGCGTGGCAAAGGCCACCCCAGCCTTTGGTCACCTGCCATTTGTGATGGGTGAG 
GGCAACAAGAAGCTGTCTAAGCGTGATCCACAGTCCAGCCTGTTCAACCACCGTGACAAC 
GGCATCATCCCAGAGGGCATGCTCAACTACCTGGCGCTGCTGGGTTGGTCACTGTCTGCT 
GATCAGGACATTTTCGGTGTCGATGAGTTGATCGCTAACTTTGATGTCGCTGACGTGTTG 
G G C AAC CCAGCTCGCTTT G AC C AG AAG AAGC T T GAG G C C AT C AAC G C GG AT C AC AT C C G A 
CTTCTGGAGCCTAAGGATTTCGAGGCTCGCCTGCGCGCGTACATGACTGAGTACACCGAG 
TTCCCAGCGGATTACCCAGCTGAGAAGTTTGCCATTGCTGCGGAGCTGGTTCAGACCCGC 
ATCAAGGTGCTCAGCGAGGCGTGGGATCTGCTGAAGTTCCTGGTCACCGCTGACGAAGAT 
CTGGTGTTCAATGAGAAGGCTGCCAAGAAGAACCTCAAGGAGACCGCTGTTGAGCCTCTC 
AACGCCGGTATCGCAGCGCTGGAGGCAGTGGAGGAGTGGACCACTCCAAACATTGAAGCA 
GCATTGAACAAGGCTCTCATTGAGGATCTAGGCCTGAAGCCTCGCGTGGCGTTCGGTGCG 
TTGCGCATTGGTATCTCCGGCGAGGCTGTATCCCCACCACTGTTTGAGTCCATGGAGCTT 
TTGGGCAAGGAATCCACGTTGGTTCGTCTGAAGGTTACTCGTGAGCAGACCCCATTCGTG 
GTCGCTGAG 

>RXAO 112 4 -downstream 
TAAAACCT G TAG AT G AACAAAAG 

>RXA0 117 9-upst ream 

GCGCGGAAAACACCAAGTAAGCCTTACAGTCCGACAGCCTCATAGCGGATGGGATAAGTT 
CCAAACACGT T CAAATCCGT TAAAGT GCCTGT T T AAAACT 

>RXA0117 9 

ATGCATTCAAAGGAAGAGTTAACAGTGCGTAAAGGAATTTCCCGCGTCCTCTCGGTAGCG 
GTTGCTAGTTCAATCGGATTCGGAACTGTACTGACAGGCACCGGCATCGCAGCAGCTCAA 
GACTCTGCATTTGACTACGGTATGGATCCAAACATGAACTACAACCCGATCGATGACATC 
AAGGATCGTCCCGAAGGATTGTCCAATCTTCCCTACTTCGGAAGTAAATTGACCAGCTGG 
GGCTCATCATATGCCACCGCCTCATCCGGCGTCGTGACCTCCGCGCTCCCGCAGTACACC 
GATCCGCGCTACCCCCTCGGCAAAGACGACCTGCCCAAGGCAACCATCGACATGGAGCCA 
GAAGTTCTTGCGCGCCTTGAGCGATTCGTCGGCGTTGACGGTGATCGCATCCGCCAAATC 
AACGCGTACTCGCCATCAATGGGACGCACCATTCCTCTAGTCTGGGTTGTTCCAAAAGAC 
AACACCGTGCCTTGCCCAACGGTCTACGCACTA 

>RXA01199-upstream 

CTAGCTAGGGATTAGCTTTGTACTTAAACTTGTTGTTTTTAAGTGGATTTCCACAAAGTG 
T T AGAAAAAG T CAT T C GAGAAGAAGGC GT GAGTT T TAAT C 

>RXA01199 

GTGACGTCCCCGCATAATTTTGTCAGTGGTGCTATTGATCTGGGTGAGGTGAAAGCGCGT 
GCGGATGCGCGCCAGAAGGCCCATGAGCAGGGGCCGGTAACTCAGGGCATTGCTAGTTCC 
CTTGATGTGACCATGGAGAACCTGGAGAATGAGGTGCTGCGTCGTTCCACGCAGGTTCCG 
GTGATTGTTCTCGTGGGTACCCCGCGCAGCCCTGATTCGGAGCAGTTGAAGTCGGATCTG 
ACCACGCTTGCTGCTGAAAGTGGCAGGAAGTTCATTTTCGGTTATGTCAATGCTGATACC 
GATGCTGATGTGGCCCAGGTGTTTGGGGTGCAGGGCTTGCCGTCGGTGATTGCTGTGGCA 
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GCGGGACGCCCTCTGGCTGATTTCCAGGGCGGACAGCCAGCGGATGCACTAAAGCAGTGG 
ACTGATCAGGTGGTTCAGGCTGTGGGTGGACAGCTGGAAGGACTGCCAGAGGAGGCCACA 
GACGGCGAACAAGAAGACGCTCCTGTGGAAGACCCCCGCTTCGATGCTGCCACTGATGCT 
CTAAACCGTGGCGCTTTCGATGAGGCGATTGCGGTTTATGAGTCCATTTTGGCGCAGGAG 
CCAAACAACGCTGATGCGAAGCAAGCACCGCGATACCGCAAAGCTGTTGGGCCGGCTTGC 
CACCGGTGGATCCTTCGGTGGATGTTGTCGCTGCTGCAGATGCTGATCCAACAAACGTTG 
ATCTGGCCTACACAAGCAACTGACGCGGCTGTTGTTGCGGGTGATCCTGAG 

>RXA01223-upstream 

GCGGGAGTGGACGGGCCGCCAGCCATCGGGGCGACAATCACGGGAGTTTTCAACGTGTCA 
AGGATGCTCATGGCACCATCCTAGGCGCGCCTGCCATAGG 

>RXA0122 3 

ATGACTTCCGTGAGTTTTTTGTCTAAAATCCAAGCACTGTTTGCCCCCAAGCCTGAACTT 
CCCGCCGCCAAATGGCTGGTCGTGGGCCTGGGCAACCCCGGCGCCAAGTACGAATCCACC 
CGACACAACGTCGGTTACATGTGCCAAGACATGCTTATCGACGCCCACCAGCAGCAGCCC 
CTCACCCCCGCCACGGGCTACAAGGCCCTCACAACGCAGCTCGCACCAGGGGTGCTCGCC 
GTTCGATCCACCACTTTTATGAACCACTCCGGCCAAGGTGTCGCACCGATCGCCGCAGCG 
TTGGGTATCCCAGCAGAGCGCATCATCGTGATCCACGACGAGCTCGATCTGCCCGCTGGA 
AAAGTACGCCTGAAAAAGGGCGGAAACGAAAACGGTCACAACGGCCTGAAATCCCTCACG 
GAAGAGCTCGGCACCAGAGACTACCTGCGCGTCCGCATCGGCATTTCACGACCACCAGCA 
GGAATGGCCGTGCCCGACTACGTTTTGGAACCAGTCGATCACGACCAACCAGGCATTGAA 
CTTGCCGCCGAGGCAGTGGATTTGCTGCTGGCCCAGGGATTATCTGCTGCGCAAAACGCT 
ATCCACAGCCGC 

>RXA01223-downstream 
TAG AT T GC T AGAG AT T C C CG C AC 

>RXAO 122 6-upst ream 
TTGAGGTT 

>RXA0122 6 

GCAGAAGAACTAGTGTCGCGCAGCTTTGGATCATTTAGTGTGCACAAGCGCTCCAACACC 
GATATCGCGCAGCTTCCTGGGCTAATTGTGGCCAAGCCGCGCAGCTTTATGAACCTGTCG 
GGAACTCCGATTCGGGCGCTGTGTGACTTCTTTAAGATTTCCCCAGCCAATGTCATCGTG 
GTGCATGATGAATTGGAGCTTGATTTCGGCTCAGTGAAGCTACGTCAGGGTGGCGGGGAT 
CATGGGCACAATGGTCTGAAATCCACGTCCAAATCTTTGGGAACTAAGGACTATTGGAAG 
CTCAGCATGGGTATCGGTAGGCCACCGGGTCGGATGGATCCGGCAAGTTTTGTGTTGAAG 
CCTTTTGGCAAGCAAGAACTGGCGGATATTCCCATCATGGCGGCTGACGCTGCAGATCTC 
GTCGAAAAGCATTTGCAGCAGGGC 

>RXA0 122 6 -downs tr earn 
TAGCTACTTGCGCCGCGCCTCTT 

>RXAO 1228 -upstream 

CATGTCCCTCGTACCAATAGTTGTTCCTGGCCTGTCATTGTGATGGTCGAAGGTCGACCT 
G C AG AAG AT CAT T G AC C AAAT C AC C AC C AAG G G T G C G AGC 

>RXA01228 

GTGCACTTCATCAAGGAAAACCTGATCTTCTCGGCGGAATCCAATGCTTTGCGGGCCCAG 
CTCATGCTGAGCATTCTCGGCTCCTTCGCTGAGTTCGAACGCTCCATCATCCGGGAGCGC 
CAAGCCGAGGGGATCGCCTGGCGAAAAAGGCCGGCAAGTACAAGGGCCGCAAACGCGCCC 
TCACCCCGGACGACGTCGAGAAAGCCCGGAAACGGG 

>RXA0 1228 -downstream 
TAGAAGCTGGTGAGTCCAAGGTG 

>RXA012 52-upstream 

GTTGCTAAACGCAGGGCCGGGTTCTCGATGAACCCGGCTTTTGTCATGTATGCAATACTG 
TTCCTTGTCCAATTTTTAGTTCAGATAGGTAGTGTAAGAC 
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>RXA01252 

GTGTTTGAAGGCCCACTCCAGGATCTCATCGACGAACTTTCTCGTCTCCCCGGCGTCGGC 
CCCAAAAGTGCCCAACGCATCGCATTTCACCTGCTCAACGTAGATCCTTCCGACATTACC 
CGCCTTCAGGAAGCCCTCGGAGGCGTGCGTGATGGCGTCCAATTCTGCCGCATCTGCTGC 
AACATTTCCCGCGAAGAAGTCTGTCGCATCTGCTCCGACTCCGGACGTGACGGCGGAACA 
ATCTGTGTCGTCGAAGAACCAAAAGACATCCAAGTTATCGAGCGCACCGGCGAATTCTCC 
GGCCGCTACCACGTCCTCGGCGGCGCCCTCGACCCGCTGGCCAACATCGGCCCCCGCGAA 
CTCAACATTTCCACGCTCCTGCAGCGCATCGGCGGCGTCCTGCCAGACCGTGAGCTCGCA 
GATTCCACGCCTGAAAATAAGCTTTTCGACGCCACCCCCACCGTCCGCGAAGTCATCCTC 
GCAACAGACCCCAACACCGAAGGCGAAGCCACCGCCTCATACCTCGGCCGCCTCTTGAAA 
GACTTCCCAGATCTGGTAATTTCCCGCCTCGCATCCGGAATGCCACTAGGCGGCGACCTC 
GAATTCGTCGACGAACTCACTCTCTCCCGAGCATTGAGTGGCCGCCTGCAGATC 

>RXA01 2 52 -downstream 
TAGCCCCTCCTTTACAGGCTGGC 

>RXA012 64 -upstream 

ATCAAGACATGATTGCGGCGTATGGGAATCCGTAGAAATCAGAGGAAAAGAAGCTGATGA 
GAAGGGGATCAACAGCCTGCGCAAAGGCCTACCAGCGAGA 

>RXA012 64 

ATGGACGAGCTTGCCCAACTGGGGCACACCTTGTGGCGTCGGCGTAAGAACGTGTTGGCG 
TCCTTCAATATCGGTGCATCCAACGGACCTGTCGAGGCCATCAACGGCAGACTTGAGCAC 
CTGCGCGGGATCACCTTGGGGTTCAGGAACCTCAACCACTACATCTTGCGGTGCTTGATC 
C AAGCC GG AC AAC T GC AG AGGAAGAT CAAT G T AC T C 

>RXA0 1 2 6 4 - do wn s t r e am 
TAAAT CCGAAGAGTTGGCAAAGA 

>RXA012 65-upstream 

TACGAGGAAGATCTTCCACAAATCCTGTACTGCGCGGATGACTGATCCAAGTTCAACCAC 
CGGGGCACTGCTAGATCTTGCAGCGCTTGGTGATTGACGG 

>RXA012 65 

ATGAGTGTGTCTGCCACGGCTAAAGCACTGAAGATCGGCTGGGAACTAGTCAACCAGGTT 
GCACTCGATGCTTGCCGACAGCTCATTTACAACGACCCGCGCCACCTTGAAGTCGATGAA 
CATGTATGGAAGTATACTCGAAAGCCAGGT 

>RXA01265-downstream 
TAGCCGTCGAACCTGGTGACCAT 

>RXA01 27 4 -upstream 

TTTATATTGTCGATTAGTGGGTTTAGGCCCTGCAGTCCCTAACTGGTCATGTAATGGCGA 
GGTCAGGGCTACCAACCACAAGTTCACGAGGGAAAGACGT 

>RXA01274 

ATGAAGCTTCTTCGCCGCATCGCTGCACCAGCCATCGCGCTGGGAATTGCGATGTCCACC 
ATTGTCACGCCATCCACCGCAGGCGCTGCCGAAGTAACCCCAGCAGACGTTGCTGGCGAT 
ACTGCACTATCCACCATCTCCGATAGTGCTCCTGCAGATGAAGCCTCTGCACCTCGCTGG 
CGCGCACACGTCAACGCAGCAGACGAGCGCGTCAAAGAAATGTGGGCATACTCCCCTTCC 
ATGGACCGCAATGTGCCACTGGTAGTTATAACTGCCGATGAGTCCGCAGGTCCTCGTCCT 
GTGATTTACCTTCTTAACGGTGGCGACGGTGGCGAAGGTGCCGCTAACTGGGTTATGCAG 
ACTGACGTTCTGGATTTCTACCTAGAAAAGAACGTTAACGTTGTTATTCCAATGGAAGGC 
AAGTTTTCCTACTACACCGACTGGGTAGAAGAGAATGCGTCCCTCGGTGGCAAGCAAATG 
TGGGAAACCTTCCTGGTGAAGGAACTTCCAGGACCATTGGAAGAAAAGCTCAACACTGAC 
GGTCAGCGTGCAATTGCTGGCATGTCCATGTCCGCAACTACTTCCCTACTCTTCCCACAA 
CACTTCCCAGGCTTCTACGACGCAGCAGCATCCTTCTCAGGATGCGCAGCAACCTCAAGC 
CTGCTCCCATGGGAATACCTCAAACTCACCCTTGACCGCGGCAACGCAACCCCAGAACAA 
ATGTGGGGACCACGTGGTGGCGAATACAACATCTACAACGACGCACTGATCAACTCCGAC 
AAACTACGCGGAACCGAACTATACGTCTCCAACGCATCCGGCCTTGCTGGTGAATGGGAA 
TCCGTCGACAGCCCACGCTTCGAAGGACTCAACCAACAAGTTCAGTCCATCGCAATGGCA 
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GAAACTGTGGTAACCGGCGGCATCATCGAAGCTGCAACCAACAAGTGCACCCACGACCTC 
AAGGCAAAACTTGACTCCGCCGGCATCCCAGCCGACTGGAACCTCCGCCCAACCGGCACC 
CACTCATGGGGCTGGTGGCAAGATGACCTCCGCGGATCTTGGACCACCTTCGCTCGTGCG 
TTTGAGCTAGAGGCC 

>RXA0 1274 -downstream 
TAGAAACAGATTTAACATTGAAA 

>RXA01278-upstream 

TTATCCGTAGGTGACAAACTTTTTAATACTTGGGTATCTGTCATGGATACCCCGGTAATA 
AATAAGTGAATTACCGTAACCAACAAGTTGGGGTACCACT 

>RXA0127 8 

GTGGCACAAGAAGTGCTTAAGGATCTA7AACAAGGTCCGCAACATCGGCATCATGGCGCAC 
ATCGATGCTGGTAAGACCACGACCACCGAACGCATCCTCTTCTACACCGGCATCAACCGT 
AAGGTCGGTGAGACCCACGACGGTGGCGCAACCACCGACTGGATGGAGCAGGAGAAGGAA 
CGCGGCATCACCATTACCTCCGCCGCGGTTACCTGTTTCTGGGATAACAACCAGGTCAAC 
ATCATTGACACCCCTGGCCACGTTGACTTCACCGTTGAGGTTGAGCGTTCCCTCCGCGTG 
CTTGACGGCGCAGTTGCTGTGTTCGACGGCAAGGAAGGCGTTGAGCCACAGTCTGAGCAG 
GTTTGGCGTCAGGCTACCAAGTACGACGTTCCACGTATCTGCTTCGTGAACAAGATGGAC 
AAGCTCGGTGCTGACTTCTACTTCACCGTTGGCACCATCGAGGACCGCCTGGGTGCAAAG 
CCATTGGTTATGCAGCTCCCAATCGGTGCTGAGGACAACTTCGACGGCGTCATCGACCTT 
CTTGAAATGAAGGCACTGACCTGGCGTGGAGTTACCCCAATTGGTACCGAAGCTACCGTT 
GAGGAGATCCCAGCAGAGCTCGCAGACCGCGCAGCTGAGTACCGTGAGAAGCTTCTCGAG 
ACCGTTGCAGAGTCCGACGAAGAGCTCATGGAGAAGTACTTCGGTGGCGAAGAGCTCAGC 
ATCGCTGAGATCAAGGCAGCTATCCGTAAGATGGTTGTTAACTCTGAGATCTACCCTGTT 
TACTGTGGCACCGCCTACAAGAACAAGGGCATCCAGCCACTGCTCGACGCAGTCGTTGAC 
TTCCTGCCTTCCCCACTGGATCTCGGCGAGACCAAGGGCACTGACGTTAAGGATCCTGAG 
AAGGTTCTGACCCGTAAGCCTTCCGACGAAGAGCCACTGTCTGCACTTGCATTCAAGATT 
GCAGCTCACCCATTCTTCGGTAAGCTGACCTTCGTTCGTCTGTACTCCGGCAAGGTTGAG 
CCAGGCGAGCAGGTTCTTAACTCCACCAAGAACAAGAAGGAACGCATTGGTAAGCTGTTC 
CAGATGCACGCCAACAAGGAAAACCCTGTTGAGGTTGCACACGCTGGTAACATCTACGCG 
TTCATCGGCCTGAAGGACACCACCACCGGTGACACCCTCTGTGACGCAAACGCTCCAATC 
ATTCTTGAGTCCATGGACTTCCCGGATCCAGTTATCCAGGTTGCTATTGAGCCTAAGACC 
AAGTCTGACCAGGAGAAGCTCGGCGTAGCTATCCAGAAGCTTGCTGAAGAAGACCCAACC 
TTCACCGTTCACTTGGACGATGAGTCCGGCCAGACCGTCATTGGCGGCATGGGCGAGCTG 
CACCTCGATGTTCTTGTTGACCGCATGAAGCGCGAGTTCAAGGTTGAGGCAAACATCGGT 
GACCCACAGGTTGCTTACCGTGAGACCATCCGTAAGCCTGTTGAGTCCCTCAGCTACACC 
CACAAGAAGCAGACTGGTGGTTCCGGTCAGTTCGCTAAGGTCATCATCACCATTGAGCCT 
TACGCACCTGAGGCAGACGAGCTTGAAGAGGGCGAGTCCGCAATCTACAAGTTCGAGAAC 
GCTGTCACCGGTGGTCGTGTTCCACGTGAATACATCCCATCCGTTGACGCTGGTATCCAG 
GACGCAATGCAGTACGGCTTCCTGGCTGGCTACCCACTGGTTAACGTCAAGGCAACCCTT 
GAAGATGGCGCTTACCACGACGTTGACTCCTCTGAAATGGCCTTCAAGCTCGCCGGTTCC 
CAGGCGTTCAAGGAAGCTGTTGCAAAGGCAAAGCCAGTCCTCCTCGAGCCAATCATGTCC 
GTTGAAATCACCACTCCTGAGGAGTACATGGGTGAAGTCATCGGTGACGTGAACTCCCGC 
CGTGGCCAGATCGCTTCCATGGATGACCGTGCAGGCGCCAAGCTGGTTAAGGCTAAGGTT 
CCACTGTCTCAGATGTTCGGTTACGTCGGTGACCTTCGCTCTAAGACCCAGGGTCGTGCA 
AACTACTCCATGGTCTTCGATTCCTACGCTGAGGTCCCAGCCAACGTTGCAGCAGATGTT 
ATTGCTGAGCGCAACGGCACCGCTTCC 

>RXA01278-downstream 
TAAAGAT CGT TT AGATCC GAAGG 

>RXA012 83 

ACCCGCCAGGGTGTTCGCGTTCCTGTCGCTGCTGAGGTTCTGGATGCAACTGGTGCTGTC 
ACCGGCTACACCCGCCATGACCTGATCGAGACTTCTGTCTCCGGTCGTGTTCTGGCTGGC 
GATGCAACCAACGCTGCAGGCGAGGTTGTGCTTGCTGCTGGTACCGACCTGACCGAGCTC 
AACATTGACCTTCTGGTCGAGGCTGGCATCAAGGACGTCAAGGTTCGTTCCGTACTTACC 
TGCCAGACCCCAACCGGTGTTTGTGCTAAGTGCTACGGCAAGTCCATGGCTTCCGGCCAG 
CAGGTTGATATCGGAGAGGCTGTCGGTATTGTTGCTGCACAGTCCATTGGTGAGCCTGGT 
ACCCAGCTGACCATGCGTACCTTCCACCAGGGTGGTGTCGGTGGCGATATTACCGGCGGT 
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CTGCCTCGTGTTCAGGAGCTGTTTGAGGCACGTGTTCCTAAGAACTGTGCACCAATTGCT 
TCTGTTGAAGGTGTTATCCACCTTGAGGATGAAGGCAACTTCTACACTCTGACCATCGTT 
CCTGACGATGGCTCCGACAACGTTGTCTACGAGAAGCTGTCCAAGCGACAGGGTCTTGCA 
TCCACTCGCGTGGCTATGGAGTCCAACGCTGGTGCGTTCATTGAGCGCACCTTGACCGAA 
GGTGACCGCGTCACCGTTGGTCAGCGTCTGCTCCGTGGTGCAGCTGATCCACACGACGTG 
CTCGAGATCCTCGGTCGCCGCGGTGTGGAGCAGCACCTCATCTATGAGGTGCAGGCTGTT 
TACCGTGCACAGGGTGTGGCCATC C AC G AC AAG C AC AT C G AAAT CAT CAT T C G T C AG AT G 
CTGCGTCGCGGTACCGTCATTGAGTCCGGTTCCACCGAGTTCCTTCCTGGTTCTTTGGTT 
GACCTCTCTGAGGCGAAGCTGGCTAACTCTGAGGCAATCGGTGCGGGCGGTCAGCCTGCA 
GAGCTGCGTTCTGAGATCATGGGTAT CACCAAGGCCTCTCTCGCAACTGAGTCTTGGCTG 
TCTGCAGCGTCCTTCCAGGAGACCACTCGTGTCCTGACTGATGCTGCTATCAACAAGCGC 
TCCGATAAGCTCATCGGCCTGAAGGAGAACGTGATCATCGGTAAGCTGATCCCAGCTGGT 
ACTGGTATTTCCCGTTACCGCAACATCTCCATCAAGCCAACCGAGGCTGCTCGCAACGCC 
GCATACTCGATCCCAACTTATGGTGAGTCGATTTACGGTGACGATGGATTCGGTGAGTTC 
ACCGGCGCATCCGTCCCATTGGATGAGGCTTTC 

>RXA012 83-downstream 

T AGAGC AAGGAAACC T TAAAT CC 

>RXA0128 4 

GTTGACCACGGTAAGACCACCACCACCGCGGCTATCACCAAGGTTCTGGCTGACACTTAC 
CCTGAGCTCAACCAGGCTTTCGCCTTCGACTCCATCGATAAGGCTCCTGAGGAGAAGGAG 
CGTGGCATCACGATCAACATCTCCCACGTTGAGTACCAGACTGAAAAGCGCCACTACGCA 
CACGTTGACGCTCCAGGCCACGCCGACTACATCAAGAACATGATTACCGGCGCTGCTCAG 
ATGGACGGCGCAATCCTCGTTGTTGCTGCTACCGACGGCCCAATGCCTCAGACCCGTGAG 
CACGTTCTTCTTGCTCGCCAGGTTGGCGTTCCTTACATCCTCGTTGCTCTTAACAAGTGC 
GACATGGTTGAGGATGAGGAAATCATCGAGCTCGTCGAGATGGAAGTTCGTGAACTTCTT 
GCTGAGCAGGACTACGACGAAGAGGCTCCAATTGTTCACATCTCCGCTCTGAAGGCTCTT 
GAGGGCGACGAGAAGTGGGGCAAGCAG 

>RXA01327-upstream 

GAAATCCAAATATCCTCTACGAACGCAATGGTCACACAGTTTTCAAACTCGAAATCGCCT 
TATTC GAC AAC AT C GAT T G TAACGC C T C GACATCGAC CGT 

>RXA01327 

ATGAGTATCGCAGCAACCGCGAAAGCCCTCGGTCTAGGCTGGGATCTCACCTGCCAACTA 
GCCCTAGATATGTGCCACGAACTCATCTACTACGACCCCACCCACCTAGAAATTGTGCAC 
GTTATTGGCGTCGATGAGCACAAA 

>RXA0132 7-downstream 

T GAT C T CAT AACCG AT T AAAAC A 

>RXA01328-upstream 

CACAAATGATCTCATAACCGATTAAAACATGGTGATGGCTATGTCACCGTCATTGTTAAT 
ATGACCAGCCTTCCACCGCGATGCCACGTCCCCAGCGAGG 

>RXA01328 

TTGCTTGATGTAGTCGAAGGCCGCAGTGCTGATGCGTTGCGGGCGTGGCTTGCACGCCGA 
AGCCCAGCATTTCGACACCAAGTACGCATTGTAACTATGGATGGATTCCAAGGCTATGCC 
ACAACCAGCAAACAACTTCTGCCCGCCGCACGCCGAGTCATGGATCCTTTCCACGTGGTA 
CTCCTCGCCGGCGATAAACTCACCCGATGCCGACAACGTTTGCAGCAGGAAAAATACCAC 
CGGCGGGGTTTGCATGATGACCCGTTGTATAAGAACCGGAAAACCTTGCTGACCACGCAA 
AAATGGTTGAGTAAGAAAAAGCAAAGCGTCTTGATGAGTTGTTTAGCTTTGATAAAGACT 
ACGCGGCACTGCAAC 

>RXA0 1 3 2 8 - do wn s t r e am 
TGATGTGGCAGGCGTATCAAGGC 

>RXA01329-upstream 

AAAAGCAAAGCGTCTTGATGAGTTGTTTAGCTTTGATAAAGACTACGCGGCACTGCAACT 
GATGTGGCAGGCGTATCAAGGCATTATTGACTGATACAAC 
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>RXA0132 9 

ATGGCCGATAAACGCCGCGCAAAGACCATGATGCGCGAGATTGTTGACCAGATGCGGCTA 
CTGAAAGGACAAGCGAATCGAGAACTTGCACAACTAGGCCGCAGCCTACACAAACGCCTC 
GGTGACATCCTGGCGTATTTCGATGTCGGAATCTCTAACGGACCCGTAGAAGCAATCAAC 
GGACGACTCGAACACCTCCGCGGAATCGCCCTAGGATTTCGCAACCTCAACCACTACATC 
CTGCACTGTCTCATCCACTCCGGACAACTCACCCACAAAATCAACGCACTC 

>RXA0132 9-downstream 
TAAAACCGGAAGAGCCCGATTGC 

>RXA01 34 4 -upstream 

GGGGGATCGGGTTCCTCAGCAGACCAATTGCTCAAAAATACCAGCGGTGTTGATCTGCAC 
TTAATGGCCTTGACCAGCCAGGTGCAATTACCCGCGTGAG 

>RXA01344 

GTGCTGGAAGGACCCATCTTGGCAGTCTCCCGCCAGACCAAGTCAGTCGTCGATATTCCC 
GGTGCACCGCAGCGTTATTCTTTCGCGAAGGTGTCCGCACCCATTGAGGTGCCCGGGCTA 
CTAGATCTTCAACTGGATTCTTACTCCTGGCTGATTGGTACGCCTGAGTGGCGTGCTCGT 
CAGAAGGAAGAATTCGGCGAGGGAGCCCGCGTAACCAGCGGCCTTGAGAACATTCTCGAG 
GAGCTCTCCCCAATCCAGGATTACTCTGGAAACATGTCCCTGAGCCTTTCGGAGCCACGC 
T T C G AAG AC G T C AAG AAC AC C AT T G AC GAG GC G AAAG AAAAG G AC AT C AAC T AC GC G GC G 
CCACTGTATGTGACCGCGGAGTTCGTCAACAACACCACCGGTGAAATCAAGTCTCAGACT 
GTCTTCATCGGCGATTTCCCAATGATGACGGACAAGGGAACGTTCATCATCAACGGAACC 
GAACGCGTTGTGGTCAGCCAGCTCGTCCGCTCCCCGGGCGTGTACTTTGACCAGACCATC 
GATAAGTCAACTGAGCGTCCACTGCACGCCGTGAAGGTTATTCCTTCCCGTGGTGCTTGG 
CTTGAGTTTGACGTCGATAAGCGCGATTCGGTTGGTGTTCGTATTGACCGCAAGCGTCGC 
CAGCCAGTCACCGTACTGCTGAAGGCTCTTGGCTGGACCACTGAGCAGATCACCGAGCGT 
TTCGGTTTCTCTGAAATCATGATGTCCACCCTCGAGTCCGATGGTGTAGCAAACACCGAT 
GAGGCATTGCTGGAGATCTACCGCAAGCAGCGTCCAGGCGAGCAGCCTACCCGCGACCTT 
GCGCAGTCCCTCCTGGACAACAGCTTCTTCCGTGCAAAGCGCTACGACCTGGCTCGCGTT 
GGTCGTTACAAGATCAACCGCAAGCTCGGCCTTGGTGGCGACCACGATGGTTTGATGACT 
CTTACTGAAGAGGACATCGCAACCACCATCGAGTACCTGGTGCGTCTGCACGCAGGTGAG 
CG C G T CAT GACTTCTC C AAAT G G T G AAG AG AT C C C AG T C GAG AC C GAT G AC AT CG AC C AC 
TTTGGTAACCGTCGTCTGCGTACCGTTGGCGAACTGATCCAGAACCAGGTCCGTGTCGGC 
CTGTCCCGCATGGAGCGCGTTGTTCGTGAGCGTATGACCACCCAGGATGCGGAGTCCATT 
ACTCCTACTTCCTTGATCAACGTTCGTCCTGTCTCTGCAGCTATCCGTGAGTTCTTCGGA 
ACTTCCCAGCTGTCTCAGTTCATGGACCAGAACAACTCCCTGTCTGGTTTGACTCACAAG 
CGTCGTCTGTCGGCTCTGGGCCCGGGTGGTCTGTCCCGTGAGCGCGCCGGCATCGAGGTT 
CGAGACGTTCACCCATCTCACTACGGCCGTATGTGCCCAATTGAGACTCCGGAAGGTCCA 
AACATTGGCCTGATCGGTTCCTTGGCTTCCTATGCTCGAGTGAACCCATTCGGTTTCATT 
GAGACCCCATACCGTCGCATCATCGACGGCAAGCTGACCGACCAGATTGACTACCTTACC 
GCTGATGAGGAAGACCGCTTCGTTGTTGCGCAGGCAAACACGCACTACGACGAAGAGGGC 
AACATCACCGATGAGACCGTCACTGTTCGTCTGAAGGACGGCGACATCGCCATGGTTGGC 
CGCAACGCGGTTGATTACATGGACGTTTCCCCTCGTCAGATGGTTTCTGTTGGTACCGCG 
ATGATTCCATTCCTGGAGCACGACGATGCTAACCGTGCACTGATGGGCGCGAACATGCAG 
AAGCAGGCTGTGCCACTGATTCGTGCCGAGGCTCCTTTCGTGGGCACCGGTATGGAGCAG 
CGCGCAGCATACGACGCCGGCGACCTGGTTATTACCCCAGTCGCAGGTGTGGTGGAAAAC 
GTTTCAGCTGACTTCATCACCATCATGGCTGATGACGGCAAGCGCGAAACCTACCTGCTG 
CGTAAGTTCCAGCGCACCAACCAGGGCACCAGCTACAACCAGAAGCCTTTGGTTAACTTG 
GGCGAGCGCGTTGAAGCTGGCCAGGTTATTGCTGATGGTCCAGGTACCTTCAATGGTGAA 
ATGTCCCTTGGCCGTAACCTTCTGGTTGCGTTCATGCCTTGGGAAGGCCACAACTACGAG 
GATGCGATCATCCTCAACCAGAACATCGTTGAGCAGGACATCTTGACCTCGATCCACATC 
GAGGAGCACGAGATCGATGCCCGCGACACTAAGCTTGGCGCCGAAGAAATCACCCGCGAC 
ATCCCTAATGTGTCTGAAGAAGTCCTCAAGGACCTCGACGACCGCGGTATTGTCCGCATC 
GGTGCTGATGTTCGTGACGGCGACATCCTGGTCGGTAAGGTCACCCCTAAGGGCGAGACC 
GAGCTCACCCCGGAAGAGCGCTTGCTGCGCGCAATCTTCGGTGAGAAGGCCCGCGAAGTT 
CGCGATACCTCCATGAAGGTGCCTCACGGTGAGACCGGCAAGGTCATCGGCGTGCGTCAC 
TTCTCCCGCGAGGACGACGACGATCTG 

>RXA0 134 6-ups t ream 
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AAGGTGTGGTGAGTCACTGGCTAGATTTGATTTGTTGGCCATACCAAATCGGCCCACACA 
GGCACGTTG CAAAC AGC AAC G C T C AC C CAT AG GAG AT T T A 



ATGCGCACAGCCACAAAAGTCATCGCAACAGTGATGGCCTCAACCCTGGCTATCGGGCTG 
GCATCTTGTTCCAGCTCTAGTGGCACCCCAGACGTGAATTACGTATCCGTCAACGGCACC 
GAACCTCAGCGCGGACTCATCCCGGGCGACACCAATGAAAACGGCGGTGGGCGAGTGGTG 
GACATGCTGTACTCTGGGCTCGTCTACTTTGATGAAGCTGGCGTTGCTCAAAATGACCTG 
GCGGCATCAATTGACCAGGAAACAGACACCACCTACAAAATCACTTTGCGTGATGGCATC 
AAATTCAGTGACGGATCGGATATTACTGCCACTGATTTTGTGGATACCTGGAATTTTGTA 
GTGGAAAATGGACTGCTCAACACTTCTTTCTTCTCACCGATTAAAGGGTATGAGGAGGGC 
GTGGAAACGCTCGAGGGTTTGAATGTGGTGGATGATCGCACATTTACCATCGAGCTTGCC 
CAACCGGATTCTGAGTTCACCCAACGCATTGGCTACTACGGTTTTGCACCGATGCCAGCT 
TCGGCTCGCGATGATATTGACGCCTTTGGTGAAAACCCCGTGTCCTCTGGCCCTTACAAA 
CTAGAGCAGTGGGATCACAACGCAGAACTGAAAGTGGTGGCCAATGAACACTACGATGGC 
CCGCGCGCAGCCAACAACGATGGCTTGAAGTACGTGTTCTACGCCCAAAATGATGCAGCT 
TATTCAGATCTGTTGGCTGGAAACCTAGATGTGCTGGATCTCATTCCACCATCGGCGTAC 
ACCACCTATGAAGAGGAACTGTCGGGTCGATCCATTAATCAACCTGCGGCCTCCTATCTG 
GAACTCTCCATTCGCATGGAATCCCCCAACTTTGAAGGGCAACAGGGACAGTTGCGTCGA 
CAAGCAATTTCTATGGCGATTAACCGTGAAGAAATCGCTGAGCAGATCTTCGCCGGCACC 
TACACGCCTGCGCTCGACTTCACCGCGCCCGTGCTCGACGGCTGGCGCGATGATTTGAAC 
GGCAATGACGTGCTGACTTTCCAGCCTGACAAGGCCCGTGAGCTGTGGGAAGACGCTGAG 
GAGATCGCACCTTTTGAGGGCGAATTGCAGATCAGTTACAACGCGGATGTTCCCAACCGG 
GAATGGGTGGATGCGGTAGCAAACAGCATCAGCAACGAATTAGACGTCAACGCCACTGGC 
AATCCTTTCCCCGATTTTAAATCCTTCCGCGACACATACCGCACCACCGGATTGGATGGC 
GCCTACCGCACCGCGTGGTTTGCGGACTACCCAAGCATCGGCAACTTCCTTGGACCTAAC 
TACACCTCGGGCGTGGCCTCCAACGATGCCAAGTACGAAAACCCAGAATTTGATCAATTG 
ATTGCCGACGCCGCAGCAGCCTCCACCAAGGAGGAAACCTTCCAGGCATATGCGCAGGCC 
CAGGAAATGTTGTTGCGCGATCTTCCCGCAATCCCACTGTGGTACCCGAATGTGGTTGGC 
GGCTACTCAGAATCCGTGGACAACGTCTCCGTAAACTGGAAGGCCATACCTGTTTATTGG 
GCAATTACAAAGCAA 

>RXA0134 6-downstream 
TAAACTCATTAACCTAAATCCGG 

RXA0134 7-upstream 

TCCGTAAACTGGAAGGCCATACCTGTTTATTGGGCAATTACAAAGCAATAAACTCATTAA 
CCTAAATCCGGATACTTGATAAACAAGTACAGGGGTTAAG 

>RXA0134 7 

ATGGTCTGCGTGACTGACCAGAATAATGAGACCACCAGCCAGAACCGCGCAGACAAGCTG 
CCCAAGTCCTGGGATCCTAAAGCTGTAGAAGCTGATTTGTACCAGGGCTGGGTAGACGCC 
GGTTATTTCACTGCCGATCCTGCTAGCGACAAGCCAGGATTCTCCATTGTTCTGCCTCCA 
CCAAACGTGACCGGCCAGCTGCACATGGGACACGCACTTGACCACACCCTGATGGATGCT 
CTTGCACGTCGCAAGCGCATGCAGGGCTTTGAGGTTTTGTGGCTGCCAGGTATGGACCAC 
GCGGGTATCGCGACCCAGACCAAGGTCGAGGAGATGCTGAAGGAAACTGAAGGCAAAACT 
CGCTACGACTATGACCGCGAAGAGTTCATCGCCAAGGTCTGGGAGTGGAAGCAAGAATAT 
GGTGGAAAGATCGGCGAGCAGATGCGCGCCATCGGCGATTCCGTGGACTGGTCCCGCGAG 
CGTTTCACCTTGGATGACGGCTTGTCCCGCGCCGTCCAAACGATTTTCAAGAAGCTTTTC 
GACGCCGGCCTCATCTATCAGGCCAACCGCCTCGTCAACTGGTCGCCCGTACTAGAAACC 
GCGGTTTCTGACATCGAAGTTATCTACAAGGATGTCGAAGGCGAACTGGTATCCATTCGC 
TATGGTTCCCTCAACGACGATGAACCACATGTCATTGTTGCCACCACCCGTGTGGAAACC 
ATGCTCGGCGACGTCGCTGTTGCCGTGCACCCAGACGATGAGCGCTACAAGGATTTGGTC 
GGACAGACCCTGCCTCACCCATTCCGCGATGACCTGAGCCTGAAGGTTGTTGCTGATGAT 
TACGTCGACCCAGAGTTCGGCTCCGGTGCCGTCAAGATCACCCCAGCACACGACCCTAAT 
GACTACGCTCTTGGCCTGCGCCACAACCTGGACATGCCTACCATCATGGACAAGACCGGA 
CGCATTGCCGATACCGGAACCCAGTTTGATGGCCTGACCCGCGAAGAAGCACGCATCAAG 
GTCCGCGAAGAACTCGCAGCCCAGGGTCGCATTGTCAAGGAAATTCGCCCATACGTCCAC 
TCCGTCGGACACTCCGAGCGTTCCGGCGAAGCTATTGAGCCTCGTCTGTCTCTGCAGTGG 
TTCGTCAAGGTCGAAGAGCTGGCCAAGATGTCCGGCGATGCCGTGCGCGAAGGCGACACC 
ACCATCCACCCGAAGTCCCTGGAGCCTCGCTACTTTGACTGGGTTGACAACATGCATGAC 
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TGGACCATTTCCCGTCAGCTGTGGTGGGGACACCGCATCCCAATTTGGTATGGACCAAAC 
GATGAAATCATCTGCGTTGGGCCTGATGAGCAGGCACCTGAGGGCTACGTCCAAGACCCA 
GATGTTCTAGATACCTGGTTCTCTTCTGCGCTGTGGCCATTTTCTACAATGGGTTGGCCA 
GAAAAGACCCCTGAGCTGGAGAAGTTCTACCCAACCTCCGTGCTGGTCACCGCCTACGAC 
ATCCTGTTCTTCTGGGTTGCCCGCATGATGATGTTCGGCACCTTTGCAGCCAAGGAAACC 
CCAGAACTTCTGGGCGAAGGCAAGGATGGACGCCCACAGGTTCCATTCACCGACCTCTTC 
CTGCACGGCCTGGTTCGCGATGAGCACGGCCGCAAGATGTCCAAGTCTTTGGGCAACGGC 
ATCGATCCGATGGATTGGGTGGAGAACTACGGCGCGGATGCGTTGCGCTTCACCCTTGCC 
CGTGGCGCTAACCCAGGCGTCGACCTGCCTGTCGGTGAAGACTCTGCACAGAGCTCCCGT 
AACTTTGCCACCAAGCTGTTCAACGCAACCAAGTTTGCGCTGATGAACGGTGCAGTGTCC 
GAAGGCCTGCCAGCACGTGAAGAACTCACCGACGCTGACCGCTGGATCGTGGACCTCCTT 
GAGCAGGTTCGCCTCGACGTTGATGCTTACCTGGACAACTACCAGTTCGCGAAGGCCAAC 
GAGGAGCTCTACCACTTTGCGTGGAACGAGTTCTGTGACTGGTACCTGGAAATCGCGAAG 
GTTCAGATC 

>RXA01355-upstream 

AGGCGCATGGCGCCGAGGTGCAGCTTTGGGCGAAGAAGTATTTTTCGGCACACGTGTGAT 
TCAGGTCAGCCTTAATGTAATGCTGCTAGAGTGAACTCCC 

>RXA01355 

GTGACTGATTTTTCTAGTGCTTCAAATGCTGACGATTCCACGCAGGACGGTCGTCCTGGT 
CGACGTGCTGGAAAGTCTAAGAAGGAATCGAAGCCAACTCCGTGGTACATCGAAATTCCA 
GTGGTTGTGGTTTTGACCCTCGCGCTGATTTTCGTGCTCCAGACGTTTGTCGGACGCATG 
TACATGATTCCGAGTGGTTCGATGGAACCTACTTTGCACGGATGTGAGGGCTGCACGGGT 
GACCGCATCCTGGTGGAGAAGGTTTCTTACTACTTCACGGATCCAGAGCCGGGCGATGTT 
GTGGTGTTCAAGGGTACTGATTCCTGGAACGTTGGATTCACTACGCAGCGTTCCGATAAT 
TCGGTGATCCGCGGCCTGCAGAACCTGGGTTCTTACGTGGGTCTTGTCGCACCTGATGAA 
AATGACCTGGTCAAGCGCATTATCGCCACCGGCGGTCAGACTGTTTCGTGCCAAGCCGGT 
GATCCTGGAATCATGGTTGACGGCAAGGAAGTCGATGACAGCTACACGCTGCAACCTGCG 
CAATTCCCCATCGATGAGACCTCCGGTTCCACCGAATGCGGCGGCAACTATTTCGGCCCC 
AT CACCGTGCCTGGCGGCAACTACTTCATGATGGGTGACAACCGCACCAACTCCATGGAT 
TCCCGCTACCACCTGGGCGATCAGTACCAAGGAACCATCCCTGAGGAAAACATCAAGGGC 
AAAGTTCAAGCAATTATCCTGCCATTTAGCCGAATCGGTGGCGTCGACGACCCTGCCATC 
AAAGGC 

>RXA01355-downstream 
TAGTAATTCGCTTTTCGACGCCC 

>RXA0 138 7-upst ream 

ACGCCGACACCGCATAGCAGATCAGAAAACAACCGCTAGAAATCAAGCCATACATCCCCC 
GGACATTGAAGAGATGTTCTGGGGGGAAAGGGAGTTTTAC 

>RXA01387 

GTGCTCGACGTAAACGTCTTCGATGAGCTCCGCATCGGCCTGGCCACCGCCGACGACATC 
CGCCGTTGGTCCAAGGGTGAGGTCAAGAAGCCGGAGACCATCAACTACCGAACCCTCAAG 
CCTGAGAAGGACGGTCTGTTCTGCGAGCGTATCTTCGGTCCAACTCGCGACTGGGAGTGC 
GCCTGCGGTAAGTACAAGCGTGTCCGCTACAAGGGCATCATCTGTGAACGCTGTGGCGTT 
GAGGTCACCAAGTCCAAGGTGCGCCGTGAGCGCATGGGACACATTGAGCTCGCTGCACCA 
GTAACCCACATTTGGTACTTCAAGGGCGTTCCATCACGCCTCGGCTACCTTTTGGACCTT 
GCTCCAAAG 

>RXA0 138 8 -upstream 

NNNNNNNNTNNNNNNNNNNNNNNNNAANNNNNNNT GC ATCCCGGAT CCAGGT AT TCCTGA 
GTCCTTGAAGGTTCTCCTCAAGGAGCTCCAGTCCTTGTGC 

>RXA01388 

ATGAACGAGGAGGTTCTCTCCGCAAACGGCACTCCAATGAAGCTCGCGGGTGACGACGAC 
GACTTCGATCAGGCAGGCGCCTCAATTGGCATCAACCTGTCCCGTGACGAGCGTTCCGAC 
GCCGACACCGCA 

>RXA0 138 8 -downstream 
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TAGCAGATCAGAAAACAACCGCT 
>RXA01398 

AAGGAAACCGCTGAGGATTACCGTTACTTCAACGATCCTGACCTGCCTCCAGTGATTGCG 
CCTCGTGAGTGGGTGGAAGAAATCCGCGCAACTCTTCCAGAGCTGCCTTGGGTTCGCCGT 
GCACGTATCCAGGAAGAGTGGAAGCTTTCCGACGCCGAGATGCGCGACCTCATCAACGCC 
AACGCGCTCGACCTCATCATCGAGACCGTGGAAGCGGGTACCACTCCTGATGAAGCTCGT 
GCTTGGTGGGTTTCTTACATCTCTCAGAAGGCTAACGAGTCTGGTGTCGAGCTCGATGCT 
CTCGGTGTTGCGCCAGCTCACGTTGCTCGCGTCGTTGCGCTTGTTTCTGAAGGCAAGCTG 
ACCAATAAGCTGGCACGTCAGGCTATCGACGGCGTTATTGCTGGCGAAGGCGATGTGGAC 
GCGGTTGTTGCTGCTCGTGGACTGGAAGTTGTTCGCGATGACGGCGCAATTGAAAAGGCT 
GTCGATGATGCCTTGGCTGCAAACCCAGACATCGTGGAGAAGTACCGCGCTGGCAACACC 
AAGGTCACCGGCGCCATCGTTGGTGCTGTCATGAAGGCGACCCGCGGTAAGGCTGACCCA 
GCTCAGGTGAACCAGCTGATCGCAAAGAAGTTGGCT 

>RXA01398-downstream 
TAAGCTTTTTGCCGTTGAGCTGC 

>RXA014 31-upstream 

AGCTTCTCTGGCCTAATTCACAGTTAGCCTTAAACCAAACCATGTACCAATGAATGTCGG 
ATTCCCCAGGAGTCCCGTCATTGTTAATTTAGGAGAAACC 

>RXA014 31 

ATGAGCAATGTTGTTGCAGTAACCGAGCAGACCTTCAAGTCCACCGTCATCGATTCCGAC 
AAGCCAGTCATCGTTGACTTCTGGGCAGAATGGTGTGGCCCCTGCAAGAAGCTCAGCCCC 
ATCATTGAGGAAATCGCAGGCGAGTACGGCGACAAGGCAGTCGTTGCCAGCGTCGACGTC 
GATGCAGAGCGTACCTTGGGTGCCATGTTCCAGATTATGTCGATTCCTTCTGTTCTCATT 
TTCAAAAATGGTGCAAAAGTCGAGGAATTTGTCGGTCTGCGCCCCAAGAACGAAATTGTG 
GAAAAAC T AGAGAAGC ACC T C 

>RXA014 31-downstream 
TAGCTGGTATTCTTACTGCAGTC 

>RXA0 14 32 -upstream 

AGTTTTTCAAAGTGTCTGACGTTGAAAACGGTGAGTTCACAACTAGGGTGAATGGTGCAC 
GTGATGCTGCACTTTTACGTTTACTACTTTGAGGGAAACA 

>RXA014 32 

ATGTCTGAAGAACAATCTGCCGTAGCACCAAAGATTCATGATGTCGCCATCATCGGCTCC 
GGTCCAGCTGGCTATACCGCAGCAGTATATGCAGCCCGCGCTGACCTCAACCCCATCATG 
TTCGAGGGCTATGAATACGGTGGATCTTTGATGACCACTACTGACGTGGAAAACTTCCCA 
GGCTTTGAAAAGGGAATCCTGGGCCCAGAGCTCATGGAAAACATGCGCGCTCAGGCCGAG 
CGTTTCGGCACCGACATGCACATGGAGCTTGTCGACCGCGTTGATCTCACCGGCGACATC 
AAGAAGCTGTGGGTCGGCGACGATGAGTACCACGCGCGTGCTGTCATCTTGTCCATGGGT 
TCTGCACCTCGCTACTTGGGTGTGAAGGGCGAGCAGGAACTGCTCGGCCGCGGCGTTTCT 
GCATGTGCAACCTGCGATGGTTTCTTCTTCCGCGATCAGGACATCGCCGTGATCGGTGGT 
GGCGACTCCGCGATGGAGGAAGCAACCTTCCTCACCAAGTTCGCTCGCAGTGTCACCATC 
GTGCACCGCCGCGAAGAGTTCCGCGCCAGCGCCATCATGCTGGAGCGTGCTCAGAAGAAC 
GAGAAGATTCGCTTCGTCACCAACAAGACTGTCGAAGAGGTCATCGAGGCAGACGGCAAG 
GTCAGCGGTCTGAAGCTCAACGACACCGTCACTGGTGAAGATTCCGTCTTGGATGTCACC 
GCCATGTTCGTTGCCATCGGCCATGATCCACGCTCTGAAATCCTCGCAGGTCAGGTCGAG 
GTTGATCCTTCCAACTACGTTTTGGTTCAGGAGCCTTCCACCCGCACCAACCTTGATGGT 
GTTTTCGCTGCTGGCGACCTGGTGGACAGCCACTACCAGCAGGCCATCACCGCAGCTGGT 
TCCGGTTGCCGCGCAGCGATCGATGCAGAGCATTACCTAGCTTCTCTGGCC 

>RXA014 32-downstream 
TAATTCACAGTTAGCCTTAAACC 

>RXA014 33-upstream 

CACTTGAGTGGGCGCCGAGAAGTATCTCTCAATGGAAAATCTGCCCATACTAAGCCGCAT 
AAGGGATACGGGGTGTGTCCCTCAACCTGCGGGGGATCTT 
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>RXA014 33 

ATGACAGTACTGCCTAAAAACCATGACCTAAGCGATACCCAACTCGTCAAACAGTTTATA 
TCTGGCGACTCCAGGGCATTTTCCACCATCATTCACCGCCACGAACGACATATGATGCAG 
GCAGCCAGAAAATACGGGCGGAAACCAGAAGACGCCCAAGACATTCTCCAAGAAGCTCTC 
TTTCGCGCCAGCCGAAACATGCACCTTTATAGAGCAGAAGCAGCTCTCGGCACGTGGCTC 
CACAAACTTGTCCTGAATAGCGGCTTCGATTGGGCTACCCACCGCTCCCAAGTAGAATTC 
CCCATCCTTAACGAACCAACAATCGATTTAGAAAAAGATCCTCGCCTAGCCACCGACCCC 
TTGGGCTACCTCGATGTCGCCATGACAATTCGATCCGCCATCGACCAATTACACCCCGAT 
CAACGCATCGCCTTAATACTTGTCGACCTCGGCGGCTACACCGTAGAAGATGTGGCCGAA 
ATCGAAGGAATCAAAGTAGGTACCGTTAAATCACGCCGAGGGCGCGCACGCAAAGCGTTG 
CGCGCCCTTTTACATGCAGATTTCTTCGGGCCCGAAGATGGCTCCATACAGTGCGAAAGC 
AAC 

>RXA014 33-downstream 
TGATGGAAGTTTTTCAAAGTGTC 

>RXA014 4 3-upstream 

GAAAGCTGCTAAATATTTCCCGGCAAGAGACAAACTGGTGAGCTGCTTCCGGTTTGTTGA 
CGACGTGCGAAAAACCTATCCGGTTAAGCGGTTATGCGAA 

>RXA01443 

GTGTTGAAAATCAACCGCTCCTCGTACTACAAATGGAAAAAGACTGCCCCGACCAGGAGC 
AACCGCCTGCTCAGCGACGCAGTCTTAGGAGCGAAGATCAAGTCCATCTTCACGAAAGAA 
CGCGGCTGCTACGGCTCAAAACGCATCACGGCTGAGCTCAACGATGATCCTGGCAGCACT 
CCGGTTAACCATAAACGAGTCGCCCGGATCATGGCATCATTAAAGCTGTTTGGTTTCACG 
AAGAAACGCAGGGTCATCACGACCGTGTCTGATAAAAAGAAGCCTGTCTTCCCTGACCTG 
GTCAAACGTCATTTTAACGCACTAGCAGCAAATGAAGTTTACGTCGGGGATATTACTTAC 
CTACCGATCGCAGATGGCACGAACATGTATCTGGCTACGGTCATTGATTGCTATTCCCGT 
AGGCTGGTGGGTTTTGCGATTGCGGATCATATGCGCACGTCATTGGTGCAGGAGGCATTG 
CTGATGGCGAAGAGTCAGCGAGGCAGCCTGAAGGGTGCGGTGTTTCATTCGGATCACGGC 
AGTGTGTACACCTCGCAGGCGTTTCAGGACACTTGTAAAAAGTTGGGTGTTCGTCAGTCG 
ATGGGTGCTGTTGGTACCAGTGCGGATAATTCGCTGGCGGAGTCGTTTAATGCCGCCCTC 
AAGCGAGAGGTGCTGCAGGATTCCAAGACGTTTGCCAATCAGTTGGTGTGCCGCCGGGAG 
GTATTTCGCTGGTGTACCAGGTACAGCACAAATCGCAGGCATTCTTGGTGTGGCTATGTG 
GTGCCTGCGGTGTTCGAGAGTAGAAATTTAGCTATTCTGAAATCTGTTTCC 

>RXA0 14 4 3-downs t ream 
TGATTAAATCGCCTGTGTTTCCA 

>RXA014 4 4-upstream 

TTTTACCCACCTTCCCTGTTTGTCGTTAAAGGGACCTGGCCCCTGTTTGGTAGACACCTA 
ACATCCCAACATTCTGGGATAGAAAGGTAACCTACCGATC 

>RXA01444 

ATGCCAACCAAGACCTATTCCGAGGAGTTCAAACGCGACGCCGTTGCTTTGTACGAGAAC 
TCCGACGGGGCCTCACTCCAACAGATCGCCAACGATCTCGGCATCAACCGAGTAACCCTG 
AAAAACTGGATCATCAAATACGGATCCAACCACAACGTACAAGGGACAACCCCATCTGCG 
GCAGTCTCTGAAGCTGAACAAATCCGGCAGCTGAAGAAGGAAAACGCGCTACAACGCGCA 
AGAACGCGACATCCTGCGGAAAGCTGC 

>RXA014 4 4 -downstream 
TAAATATTTCCCGGCAAGAGACA 

>RXA014 49-upstream 

CGCTTCACATAACTGGCGGCCATTACACCCTTGCACGAACAACTGCTACATTATCTATCA 
TATTTTATTCATTAATATTGTTGCCGGAGGCATCATTTCC 

>RXA014 4 9 

TTGAAGCTCTTCATATCCCGCGCACTCATCGCCGGTACTGTTTCTTTGACTCTTTTCTCT 
TCACCGCTCGCTTCCGCACAGAGCTCGGGACTCAGTTCAGTACTAAGTTCCGAAGACAGC 
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TCAGCAACTAATTCAGAGCAGGACTTTGAGAAAAGCTCCGAATCCGGATCTTCCGCCCAG 
GATTTCATCGCGCTTTCTACTGCCAACCCAGATCTCACTGGCGGTTCTGTTGAAGGCTTG 
CTGAGTTCGATGTCGCTGATTGGTTCGTCCCAGTTGCCTCTTGGAGGCCCGCTCTTGAGT 
AGTGATTCCAACTATCCGCTCGAGACAGACCCCTCGAT TACTGAGGCAAGAATCGTCGAA 
AAGCGTGTTTTAAATGGTCTTCGACTGGAAAAATGGTCTGTTGCGTCGCCTTCGATGCAG 
CGCAATGTGGATGTGCAGATCATGAAGTCCGCGGAGGCGGACTCCCCTGCTCCGATGCTG 
TACATGCTTGATGGAATCGGCGGAAATAAGAATTCTTCTGGTTGGATCAATGGTGGCGAG 
GGTCCGAAGGTTTTCGCGGATGAAAATGTGACTGTAGTAATGCCGTTGGGTGCTGCTTCA 
TCCATGTACTCGGATTGGTTGGAAGAGGACCCTGCGCTAGGGCGCATCAAGTGGGAAACT 
TTTATCGTCGAGGAGCTCGCGCCCCTGCTTGAGGCTGAGGAAGAGCTGAACTTCAATGGT 
CACCGTGGCATCGGCGGATTATCCATGGGTGCTACTGGTGCGGTTCATTTAGCTAACTCG 
AACCCTGATCTCTTTGATGGAGTCATTGGCATCTCTGGTTGCTACTCCACGCTTGATCCC 
ATTGGACAAACCACGGTGTCACTAATTGTTAATTCTCGCGGTGGCAATGTAGAAAATATG 
TGGGGTCCCACTGGTTCTGAAACTTGGAAAGCTCACGATGTCACATCAAATCCTGAGGGG 
CTGCGCGACATGGCTGTCTATTTGTCAGCTGCGAACGGAGTTGTAGATGACATCGATTTG 
G CG G AT T C C G AG AAAG AG C C T 

>RXA014 90-upstream 

CACACCAATGGTGACTACTGATCCTTGAAGATCAGCCGGAACGCTGTCTAGTCCACTCCA 
AATATCCACTGTTT TAGAC T AC GGC AT AGAC T C AAC AGAC 

>RXA014 90 

ATGAATGCTCCTGCCCCTAAACCTGGACTCGTGATCGTCGACAAGCCCGCCGGAATGACA 
TCCCATGACGTGGTGTCCAAATTGCGCCGCGCATTTTCCACCCGCAAAGTAGGCCACGCA 
GGCACCCTCGACCCCATGGCAACCGGCGTGTTAGTCGTCGGAATTGAGCGCGGAACCCGC 
TTCCTGGCACACATGGTGGCCTCCACCAAAGCCTACGACGCCACCATTCGACTCGGCGCC 
GCCACCAGCACCGATGATGCAGAAGGCGAGGTTATCTCCACAACAGACGCATCCGGCCTC 
GACCACAGCACCATCCTTGCTGAAATCGTCAACCTCACCGGCGACATCATGCAAAAACCC 
ACCAAAGTCTCCGCCATCAAAATCGACGGCAAACGCGCCCACGAACGCGTCCGCGACGGC 
GAAGAAGTAGACATTCCCGCACGTCCCGTCACCGTCAGCGTCTTTGACGTGCTCGACTAC 
CACGTCGACGGTGAATTTTATGACTTAGATGTGCGCGTCCACTGCTCCTCCGGCACCTAC 
ATCCGCGCGCTCGCCCGCGACCTCGGCAACGCTTTGCAGGTCGGCGGCCACCTGACCGCG 
CTTAGGCGCACAGAGGTCGGCCCTTTTACGCTTAACGACGCGACCCCCCTCTCCAAACTC 
CAAGAGAATCCAGAACTCTCCCTCAACCTCGACCAGGCACTCACCCGCAGTTACCCAGTC 
CTTGACATCACCGAAGACGAAGGCGTTGACCTGTCCATGGGCAAATGGTTGGAACCTCGC 
GGACTGAAAGGCGTCCACGCTGCAGTAACACCATCAGGAAAAGCCGTGGCGCTCATCGAA 
GAAAAGGGCAAACGCCTGGCCACCGTGTTTGTTGCTCACCCCAACACTCTT 

>RXA0 1 4 9 0 - do wn s t r e am 
TAGTTGGTCTGCCAGAAGCCGAT 

>RXA014 93-upstream 

CCTGCTGCAGGCTATACCGCTCGTGGTACGGAAATCGAAGCCCTCGATACGTTGATTGAA 
GCAACCGTTACCTTGGGGGAGTCTTTGCGAAGCTCGGCGC 

>RXA014 93 

ATGTCGATGTCTAACAACGACTTTGAGCATGAGTCCCATGATGTTTCTGCAAAGCAGATC 
TTCGGGCTCGCGTTCCCCGCACTGGGTGTTCTAGCTGCGATGCCGCTGTATCTCTTGTTG 
GATACAGCGGTTGTTGGCACTTTGGGTGGCTTCGAATTGGCTGCGTTGGGCGCAGCAACA 
ACAATTCAAGCTCAAGTGACAACACAGCTGACATTCTTGTCCTATGGAACTACCGCGAGA 
TCATCGAGAATTTTCGGAATGGGTGATCGCCGGGGAGCAATTGCCGAAGGTGTGCAAGCA 
ACCTGGGTGGCACTCTTTGTAGGCTTGGGCATCTTAACGCTGATGCTCATTGGAGCCCCG 
ACTTTCGCGTTGTGGCTCAGTGGTGATGAAGCTCTAGCCCAAGAAGCAGGGCATTGGCTC 
CGGGTCGCTGCTTTTGCGGTGCCACTAATTCTCATGATCATGGCTGGCAACGGTTGGTTA 
AGAGGTATTCAAAACACCAAGCTGCCACTCTATTTCACCTTGGCGGGAGTCATCCCCGGC 
GCGATCTTGATTCCGATATTCGTGGCTAAGTTTGGACTTGTGGGCTCTGCCTGGGCAAAC 
CTCATTGCAGAAGCAATTACTGCTTCGCTGTTTTTGGGTGCATTGATCAAGCACCACGAA 
GGTTCGTGGAAGCCGAGCTGGACGGTGATGAAAAATCAGTTGGTTCTTGGACGTGATTTG 
ATCATGCGGTCAATGTCGTTCCAGGTTGCTTTTCTTTCCGCGGCCGCTGTGGCTGCACGA 
TTTGGCACGGCATCCTTGGCGGCCCACCAGGTGTTGCTTCAGCTGTGGAATTTCATCACA 
TTGGTGCTGGATTCTCTAGCTATCGCGGCGCAGACCTTAACTGGTGCAGCCCTGGGCGCT 
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GGAACTGCGAAGGTCGCCCGCAGGGTGGGTAATCAGGTGAT TAAGTACTCTCTGATTTTC 
GCTGGTGGCTTAGGTTTGGTGTTCGTGGTCTTACACTCGTGGATTCCGCGTATTTTCACT 
CAGGACGCCGACGTTTTAGATGCGATTGCTTCCCCGTGGTGGATCATGGTCGCGATGATC 
ATTTTGGGTGGCATTGTCTTTGCTATTGATGGTGTGCTGTTGGGTGCTGCTGACGCGGTG 
TTCCTCCGAAATGCCTCTATCTTGGCGGTTGTGGTCGGATTCTTACCAGGCGTCTGGATT 
TCCTATGCATTAGATGCAGGGCTGACAGGCGTGTGGTGTGGTTTGCTGGCGTTTATTCTG 
ATCCGACTATTTGCGGTGATTTGGCGGTTTAAGTCTATGAAGTGGGCGCGT 

>RXA014 93-downstream 
TAGCTTCGGCGCGTGGCAAACCA 

>RXA014 96 

GCAGACGCAGCAGCATTGGTTCAGGCTCTGTTCAACTTGGGTGAAATGGTCACCGCAACT 
GCATCGGTTTCTGATGAAACCTTGCAGCTGCTCGGTGAGGAAATGAACTACAAGGTTCAG 
GTTGTTTCCCCAGAAGATGAAGACCGTGAGCTGCTCGAAAGCTTCGACCTTCAGTTCGGT 
GAGGACGAAGGTGGCGAGGCTGACCTTGCTAAGCGTCCTCCAGTGGTTACCGTCATGGGT 
CACGTTGACCACGGTAAGACTCGTTTGCTGGATACTATCCGTAAGGCAAATGTGGGCTCC 
GACGAAGCCGGCGGCATTACCCAGGGCATTGGTGCATACCAGGTCAAGGTAAATGTCGAG 
GACACTGAGCGCACGATCACCTTCCTGGATACCCCAGGTCACGAGGCCTTCACCGCAATG 
CGTGCCCGTGGTGCAAAGTCCACAGATATCGCGGTTCTGGTTGTTGCAGCAGACGACGGC 
GTTATGCCTCAGACTGTGGAAGCAATCAACCACGCTAAGGCTGCAGATGTACCAATCGTG 
GTTGCAGTGAACAAGATTGATAAGCCAGAAGCTTCTCCAGAGAAGATCCGTGGTCAGCTG 
ACCGAATACGGATTGATCCCTGAAGAGTACGGTGGCGACACCATCTTCGTTGACATCTCT 
GCAAAGCAGGGACTGAACATCGATGAGCTGCTCGCTTCTGTCTGCCTGACCGCAGACGCT 
GAGCTTGACCTTGTTGCTAACCCAGAAATGGACGCACAGGGTGTTGCAATTGAAGCTCAC 
CTCGACCGTGGTCGTGGACCAGTGGCAACCGTTATCGTCCAGCGCGGTACCCTGCGCGTC 
GGTGACTCCATCGTTGCAGGCGATACCTACGGACGTGTTCGCCGCATGGTGGACGAATAC 
GGACGCGACGTTGAAGAGGCCGGACCTTCCCGTCCTGTTCAGGTTCAGGGTCTTAACGGT 
GTCCCAGGCGCCGGCGACAACCTTCTGGTTGTTGAAGATGACCGCATTGCACGTCAGATT 
GCTAACCAGCGCAACGCCCGCAAGCGTAACGCTCTGGCAGCACGCTCCCGTAAGCGCGTC 
TCCCTCGAGGATCTGGATTCAGTTCTTAAGGAACATAGCACCCTTAACCTCATTCTTAAG 
GGCGACAACGCAGGTTCCGTGGAAGCACTGGAAGAAGCATTGCTAAAGATTGAGATGGAC 
GATGAAGTCCAGCTCAACATCATCGACCGCGGTGTGGGTGCAGTTACCCAGACCAACGTC 
ACCCTTGCAGCTGCATCCGACGCTGTCATCATCGCCTTCAACGTTCGCGCTGAAGGTAAG 
GCAACTGAGGAAGCAAACGCAGAAGGCGTCGATGTTCGTTACTACACGATCATCTACCGT 
GCTATCGAAGAGGTCGAGGCGGCCCTCAAGGGCATGCTCAAGCCAATCTACGAAGAGCGC 
GTTATCGGACATGCTGAGATCCGTGCGATCTTCAAGGCTTCCTCTGTCGGCCTCATCGCA 
GGTTGCATGGTTGAAGACGGCAAGGTGCGCCGAAACGCCACAGTCCGCATTATTCGCGAC 
GGCAACGTCATCGCCGAGAATGCAAAGATCGTGTCCCTTCGCCGTGAGAAGGACGATGCC 
ACCGAAGTCTCTGCAGGCTACGAGTGCGGTATGGTTCTGTCTTACCCAGACATCTCCGTC 
G AC G AC AAG AT C G AG G T C T AC GAAAT GGTTGAGGTTC C AC G C G AAG C T 

>RXAO 1 4 9 6-downs t r earn 
TAAGCATTTCCGGCTCGGGGCAT 

>RXA0 1522 -upstream 

CACGACAACGTCGGCCTACCCCTTGGAATCGGCTTCAAAAACATCGAAGGCTGATCCCGG 
TTTACCCAGTTCGCATACCTTTCGACTACCCTAGGAAATC 

>RXA01522 

GTGACTAATTCCAATCCCACTTCCAAGAACAATTCCGCCGATTTGCCTGAGCAGCTGCGA 
ATTCGTCGCGAAAAGCGCGAGCGCATTCTGGACAGTGGATTGGACGCCTACCCAGTCGAG 
GTTGATCGCACCATCTCAATCTCTGACCTGCGCTCCCAATTTGTTGTCATTACAGAAGAC 
CTCCAAGAGCGCGAAGAAGGCGTAACCTACCTCGAAGTAGGCGAAGAAACCGACGTTGAG 
GTCGCAATCGCTGGCCGCGTCATGTTCGTTCGCAACACCGGCAAGCTCTGCTTCGCATCC 
ATCCAAGAAGGAAACGGCACCACCGTCCAAGCAATGCTGTCCCTGGCAGCAGTCGGTGAA 
GAATCCCTCAAGGCCTGGAAAGCCGATGTGGACATGGGTGACATCGTTTCCGTCCGCGGC 
AAAGTAATCTCCTCCAAGCGTGGCGAACTCTCCGTGATGGCTGACTCCTGGCACATGGCC 
TCCAAGTCCCTGCGCCCACTGCCAGTCGCATTCGCGGACCTCAGCGAAGACACCCGCGTC 
CGCCACCGCTACACCGACCTCATCATGCGCGAACAAGCCCGCACCAACGCGCTCACCCGC 
ATCAAGGTCATGCGTGCACTCCGCCACTACCTCGAAGACCAAGACTTCCTTGAGGTAGAA 
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ACCCCCATGCTGCAAACCCTCCACGGTGGCGCAGCAGCACGACCATTCGAAACCCACTCC 
AACGCCCTCGACATTGACCTCTACCTGCGCATCGCACCAGAGCTTTACCTCAAGCGCTGC 
GTTGTCGGCGGCATCGAGCGCGTCTTCGAAGTCAACCGCAACTTCCGCAACGAAGGCGTC 
GACTCCTCCCACTCCCCAGAATTCGCCATGCTCGAAACCTACGAAGCCTGGGGAACCTAC 
GAAACCGGCGCGAAACTGATCAAGGGTCTCGTCCAATCCGTCGCCCAAGAAGTCTTCGGA 
ACCACCCTGGTCACCCTCGCAGACGGCACCGAATACGACCTCGGCGGCGAGTGGAAAGTC 
ATCGAGATGTACCCTTCCCTCAACGAAGCCCTCGCACGCAAATTCCCAGGACAACCAGAA 
GTAACCATCGACTCCACCGTCGAAGAACTCCGCGAAATCGCCAAGGTAATCGGCCTCTCC 
GTCCCCGAAAACGGCGGCTGGGGACACGGCAAACTCGTCGAAGAAATCTGGGAACTCCTC 
TGCGAAGACCAACTCTACGGACCAATCTTTGTCAAAGACTTCCCAGTAGAAACCTTCCCA 
CTCACACGCCAACACCGCACCAAGCCAGGCGTCACCGAAAAGTGGGACCTCTACGTCCGC 
G GAT T T G AAC TAG C AAC CGGATACTCC G AAC TCATCGACC C AG T C AT T C AAC GC G AAC G C 
TTCGAAGGCCAAGCCCGCCTCGCCGCCGACGGAGACGACGAAGCCATGGTCCTCGACGAA 
GACTTCCTCACCGCAATGGAACAAGGCATGCCACCAACCTCCGGCAACGGCATGGGAATC 
GACCGCCTCCTCATGGCCCTCACCGGCCTCGGAATCCGCGAAACCGTACTCTTCCCAATG 
G T GAAAC C AGAAC AAAAG 

>RXA01522-downstream 
TAGGTTTTTGCTCTTTGTGCTTG 

>RXA01530-upstream 

CGCGCCATCGCTCGTGACGGCCGCAAGGCGAAAAACCACCTCCTGGAAGCCAACCTTCGT 
CTGGTTGTCTCCCTGGCAAAGACGCTACACCGGCCGTGGC 

>RXA01530 

ATGGCATTCCTGGACCTCATCCAGGAAGGCAACCTCGGTCTGATTCGTGCCGTAGAGAAG 
TTCGACTACTCCAAGGGCTACAAGTTCTCCACCTACGCAACCTGGTGGATCCGTCAGGCA 
ATCACCCGCGCCATGGCCGACCAAGCACGAACCATCCGTATCCCAGTCCACATGGTTGAA 
GTGATCAACAAACTTGGTCGCATCCAACGTGAACTCCTTCAGGAACTCGGCCGCGAACCA 
AC C C C AC AGG AAC T G T C C AAAG AAAT G G AC AT C T C C GAG G AAAAG G T AC T G G AAAT C C AG 
CAGTACGCCCGCGAACCAATCTCCCTGGACCAAACCATCGGCGACGAAGGCGACAGCCAG 
CTCGGCGACTTCATCGAAGACTCCGAAGCCGTCGTCGCAGTCGACGCCGTCTCATTCACC 
CTGCTGCAAGACCAGCTACAGGACGTCCTAGAGACCCTCTCCGAACGTGAAGCCGGCGTG 
GTTAAACTCCGCTTCGGACTCACCGACGGAATGCCACGCACTTTAGACGAAATCGGCCAA 
GTTTACGGTGTCACCCGTGAGCGCATCCGCCAGATTGAGTCCAAGACCATGTCTAAGCTG 
CGCCACCCATCACGCTCCCAGGTCCTTCGCGACTACCTGGAC 

>RXA01530-downstream 
TAAAACCCCAGTCGGGCTCAAGA 

>RXAO 1531 -upstream 

TAGGCGGAAAGGGCGTTAAGTACTTGCCATTTAATCCTCAGCATCACTCGGATCAGTCGG 
AG AT G T C G A T G AAAAT GC AC C AG GAG C C G T G GAG AG C AGC 

>RXA01531 

AT G G T AG AAAAC AAC G T AG C AAAAAAG AC G G T C GC T AAAAAG AC C G C AC G C AAGAC C G C A 
CGCAAAGCAGCCCCGCGCGTGGCAACCCCATTGGGAGTCGCATCTGAGTCTCCCATTTCG 
GCCACCCCTGCGCGCAGCATCGATGGAACCTCAACCCCTGTTGAAGCTGCTGACACCATA 
GAGACCACCGCCCCTGCAGCGAAGGCTCCTGCGGCCAAGGCTCCCGCTAAAAAGGTTGCC 
AAGAAGACAGCTCGCAAGGCACCTGCGAAAAAGACTGTCGCCAAGAAAGCCACAACCGCC 
AAG G C T G C AC C T GC AAC T GC C AAG G AC G AAAAC G C AC C T G T T GAT G AC G AC GAG GAG AAC 
CTCGCTCAGGATGAACAGGACTTCGACGGCGATGACTTCGTAGACGGCATCGAAGACGAA 
GAAGATGAAGACGGCGTCGAAGCCCTCGGTGAAGAAAGCGAAGACGACGAAGAGGACGGC 
TCATCCGTTTGGGATGAAGACGAATCCGCAACCCTGCGTCAGGCACGTAAAGATGCCGAG 
CTCACCGCTTCCGCCGACTCTGTTCGCGCTTACCTGAAGCAAATCGGTAAAGTTGCCCTG 
CTGAACGCTGAACAGGAAGTCTCCCTGGCAAAGCGCATCGAAGCAGGCCTTTACGCCACC 
CACCGCATGGAG G AAA T G G AAG AAG C T T T C GC AG C C G G T G AC AAG G AC G CG AAAC T C AC C 
CCAGCCGTCAAGCGTGACCTCCGCGCCATCGCTCGTGACGGCCGCAAGGCGAAAAACCAC 
CTCCTGGAAGCCAACCTTCGTCTGGTTGTCTCCCTGGCAAAGACGCTACACCGGCCGTGG 
CATGGCATTCCTGGACCTCATCCAGGAAGGCAACCTCGGTCTGATTCGTGCCGTAGAGAA 
GTTCGACTACTCCAAGGGCTACAAGTTCTCCACCTACGCAACCTGGTGGATCCGTCAGGC 
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AATCACCCGCGCCATGGCCGACCAAGCACGAACCATCCGTATCCCAGTCCACATGGT 

>RXA01531-downstream 

T G AAG T G AT C AAC AAAC T T G G T C 

>RXA01541 

ATTTTTAACTCCCACCGCGCACCACGTCTGGCATCCACGGTCATTATTGCCCGCGAGTCT 
GCTGACTCAGGTACCTTAGAATTCTTTATCCAGCAGCGACAATCCACTATGGCTTATGCA 
GCAAACGCTGTTGTTTTCCCAGGCGGCGGTGTTGAGGACAGCGATTATCCCTTTATGCTC 
C C C C AC C G C G AT C AG C AC AT G T C G C C T G AAC AC AT C AAG CAT CAT GC C AGC CG AC T C C AC 
ATGGACTCAGAAACTATGGCAGCTCATATTTCCGCTGCACGCCGGGAAGTATGGGAAGAA 
ACAGGCGTTGATCTCGGTAATTACAACCATGAACTCATCCCGATCGACCGCTGGATCACA 
CCTGATATTCCTGCTTTTAGGCGCCGTTACGACACCGCCACCTTTGTACTTATTCTAAGC 
AAAGACAGCACTAACGCAGCTCTGCAGCACCAGCATCAAACCACCGAGGCCACCCATTCT 
TATTGGGCAACTGCAGAAGAACTGCTCACTCAATGGTCAACAGGTCATCTCAACCTGTTG 
TTACCAACGTGGTGGCATATCAACCAGCTCAATCACCTCCACACGCTAAACCAGCTGTAT 
AGCTTTGCCCAGCGTACCCATAATCCGCAGCACACTCCACCCACAGTGTTTGCTAACTGG 
ACTGCACCGGCTGATGAGGCCGCCATGCAGCACTATGGGTTCCCTGATCCCGATGCGTAC 
T T T G AC C AT G C C AC T AT C G C AGG AAAAC AC CACACACTCAT C AC AAG AAAG 

>RXA0 1 5 4 1 - down s t r e am 
TAGGTCTCACCATGACTTTTGCA 

>RXA0155 6 

AACATCCGCTTTGAGACCCTCAACATCATGGGACCTGCGCGTCGCATCCACCTGGGTCAC 
GTGTGGAATGATCGCCTGACCTTTGAATACAGTCGCTCGCTGTTCGGTAAAGAGACCCTG 
TCGCCAGACATCGCGCGCCTGTTCACCGACCGCGTTCCCACCCCTCCGCTGCCAGCTCCG 
CGTAAAGCGCGCGCAGTGGCGCAGGTGCTGGTGTCCAACCCTGCGGAT CAGACCAGTTTG 
GAAGAATTTGCGGAGATCCAAGGCGTTTCGGCGCGTACTTTGCAGCGCCAGTTCCTCAAA 
TCCACGGGCTATTCATTCAGCGAATGGCGTGCTGCGCAGCGCGTCTGCGTCGCCGCGAGC 
CTGCTGGCCCACGACTTCAGCATTTCAGTGGTTGCGAACCTCGTCGGGTTCGCCGCGACC 
AGCAGCTTGACCAGAGCTTTTCGACGCCACACCGGTGCAACTCCGTCCACCTTTACTACT 
GGACAGATCGGCATGGGCTCCGCAGGTCACCCACCACGCATCCCAGCAACCACCACGTTT 
GCCGAAGCGCATCAGGACCAGCAGCTGTGGATTTACAGCGGAACCGCAACCGTCACCACC 
CCCGGCTACTGCCGATTCATGGGACAAGGTGACATGGTGACCATCCCTGCCGGCACCCAA 
ACCCGCATTGACGTGGCAGCCGGATCCATCGCATTCCCAGTCCCAGTTGGACTCGACGAA 
TGGGGAATGGACCTAACCCGCGTCGTGGCTGTTAATAACCAGCAGCCAAAGCCACTGACC 
ATTTTGGAACAGTCTGAATGGTCCAAGCTCAGCGAAGAACTTCTGAACACTCCTGTACCT 
GTACAAATG 

>RXA01556-downstream 

T G AAG G TAG T AAAG G T G T GAAAA 

>RXAO 155 8 -upstream 

CCAAGAATGCGGCAGCTGATAAGGCTTCCACTGACAATTCTTCCACTGACAATTCTGAAG 
CACCTGGCACCGATACGAACCAAGAGGAGGAGAAGTAGCC 

>RXA01558 

ATGACTGATTCCCAGACTGAATCACTGTCAACTCAGAGCGTAAAACCAGCCAAAAAACGC 
AGTTGGTTCAACAGCCTCTACACCGGTGACGGCGGCATTGACTTCATCGCCAAAACCAAA 
CTGTGGTACTGGATCACCGGCATTTTGCTGGTTATCTCGATCCTGTTCATCGCCATCCGT 
GGCTTCTCCCTGAGCATCGATTTCCAGGGCGGTACCAAGATGAGCATGCCAGCATCGGAT 
TACTCCACCGAACAGGTGGAGGAAACCTTTACTGAAGCCACCGGCATTACTCCGGAAATC 
GTGCAGATCGTCGGTTCCGGCGACGCCCGCACCCTGGAGATCTACTCCGAGCGACTCAGC 
GATGAGGATGTAGAAAAAGCCCGCCTGGCGATCTACGAGGAATACCAACCCCTAAACTCT 
GAGGGCCAGCCAAGCCCAGATGCCATCGGTAATTCCACGGTGTCGGAATCATGGGGTTCC 
ACCATCACCCAACGCATGGTGTTGGCTCTGATTGCCTTCCTGGTTATTGCAGCGATCTAC 
ATTGCTTTCCGCCTCGAGCGTGAAATGGCCATCGCCGCCATGGCAGCATTGGTTGTTGAC 
GGCATCGTCATCGCCGGCATCTACGCCGTCATCGGCCTCGAAGTATCCCCAGCAACCGTC 
ATCGGTCTGCTCACCGTGCTGACCTTCTCCATCTACGACACCGTCGTGGTCTTTGACAAG 
GTCAGAGAAAACACCGAAGGCTTCGAAGGCAGCCGCAGACGAACCTACGCCGAACAAGCC 
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AACCTGGCGGTCAACCAGACCTTCATGCGTTCGATCTCCACGACAATCATCTCTGCACTT 
CCGATCATCGCTTTGATGGTTGTCGCCGTCTGGATGATGGGTGTTGGCACCCTCAAAGAC 
CTCGCACTGATCCAGCTGATCGGCGTCATCGAAGGCACCTTCTCCTCCGTCTTCCTGGCA 
ACCCCACTGCTGGTCAGCCTGAAAAACCGCCTGAGCAAAACCAAAGCGCACACCGCTTCC 
GTTATGAAGTTGCGCGACGGCCAAAGCACGCTTATCGACGCCACCCCACACACCAACGCC 
GACGCCTTCGCGCACGGCACCGAAAGCGACACTGACGGTGTGACCCCCGAAGCACCTGCA 
AAACGTACAGTAAGCAAACCCATTGTGGATGATCACCGATCAAGCGGAACCTGGCGACCA 
GGCAGAAGC 

>RXA0 1558 -downstream 
TAAAC CAAT T G G AG AAC G AAG AA 

>RXA01559 

ATCACGGCACCACTGGTTATCCTGGCATCACGCAACCCATTCTTTGCCAAGTCATCGGTC 
AACGGCATGGGACGAGTGATGAAGCTCGTTGAAGAACGCCGCGCCAACGGTGAATTGGAT 
GAGCCTGAGTACCTGAAAAAGATCCATGCCAAGAATGCGGCAGCTGATAAGGCTTCCACT 
GACAATTCTTCCACTGACAATTCTGAAGCACCTGGCACCGATACGAACCAAGAGGAGGAG 
AAG 

>RXA0155 9-downstream 

T AG C C AT G AC T G A TTCCCAGACT 

>RXA015 82-upstream 

AATCACTCAATTTGGCCACAGCAGCGTCAATTTGTCTGTACGAATCCTCCAAGGCACTAT 
TCGCCGGTGAGTAAACCCCAATTCATGCCCAGCGGGTATG 

>RXA015 82 

ATGGCGGGGTTAGTTGACTTAACAATAAACATGAGGGAAGGGCTGGACTACACGGTGTCC 
GAAATTCAGTTGACCGAAGCCAGTTTGAACGAGGCGGCCGACGCCGCGATCAAGGCTTTC 
GACGGTGCACAAAACCTAGATGAACTCGCAGCACTACGCCGCGATCACTTGGGTGATGCC 
GCACCTATTCCGCAGGCACGACGCTCATTGGGAACTATTCCTAAAGATCAGCGCAAGGAT 
GCGGGCCGCTTTGTCAACATGGCACTTGGTCGCGCAGAAAAGCACTTTGCTCAGGTCAAG 
GTTGTTTTGGAAGAAAAGCGCAACGCAGAAGTCCTAGAGCTTGAGCGCGTTGACGTCACC 
GTTCCAACCACCCGCGAGCAGGTTGGTGCGCTGCACCCCATCACGATCCTCAACGAGCAG 
ATCGCAGACATCTTCGTGGGCATGGGCTGGGAAATCGCCGAGGGCCCAGAGGTGGAAGCA 
GAATACTTCAACTTCGACGCACTGAACTTCCTGCCTGATCACCCAGCTCGTACACTGCAG 
GACACCTTCCACATTGCGCCGGAAGGCTCCCGCCAGGTGCTGCGTACCCACACCTCACCA 
GTTCAGGTGCGCACCATGCTCAACCGTGAAGTTCCGATCTACATCGCATGCCCTGGCCGT 
GTGTTCCGTACCGACGAACTCGATGCAACACACACCCCTGTGTTCCACCAGATCGAAGGC 
CTTGCAGTTGATAAGGGTCTGACTATGGCTCACCTGCGCGGCACCTTGGATCACCTGGCC 
AAGGAACTCTTCGGCCCAGAGACCAAGACTCGTATGCGCTCCAACTACTTCCCATTCACC 
GAGCCTTCCGCTGAGGTTGATGTGTGGTTCCCTAACAAGAAGGGTGGTGCAGGCTGGATC 
GAGTGGGGTGGCTGTGGCATGGTCAACCCAAACGTGCTTCGTGCCGTGGGTGTTGACCCA 
GAGGAGTACACCGGATTCGCGTTCGGCATGGGCATTGAACGTACCCTGCAGTTCCGCAAC 
GGCCTGAGCGATATGCGCGACATGGTTGAGGGCGATATTCGCTTCACCCTCCCATTCGGC 
ATTCAGGCA 

>RXA01582-downstream 
TAACTCATCCCGCACACGACTTA 

>RXA01583-upstream 

TGCCATCGTCTGATTTGGACTCAGGTTATGTCCGCGTCGGCTTTGAAACCGAAGGCTACT 
GGCCAATCCCTGAAACCACCGGACCACTCGTTTTCGGCGC 

>RXA01583 

GTGGAAACCATCGAAGAGCTCACCGAGTTCAAGAAGCCCATCCGCCACTGCCACGTCAAT 
GTTGGCGACGCCAACGGAACCGGCGAACTGCAGTCCATCGTTTGTGGCGCCCGCAACTTC 
AAGGAAGGCGACACCGTTGTCGTGTCCCTTCCTGGCGCTGTGCTGCCTGGCGATTTCGCG 
ATCTCTGCTCGTGAAACTTACGGACGCATGTCTGCAGGCATGATCTGTTCTGCCTCTGAG 
CTGGGTCTTGCTGATAAGCAGAACTCCGGCATCATCACCCTGGATCCTTCTTACGGCGAG 
CCTGGCGAAGACGCACGTCAAGCACTGGGACTTGAAGATACCGTTTTCGATGTCAACGTC 
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ACCCCAGACCGCGGTTACGCACTGTCTGCTCGTGGCCTGACCCGCGAACTGGCATCGGCT 
TTCAGCCTGACCTTCACCGACCCTGCGATCGAGCCAGCTGTAGCAGGCATTGAGGTCAAG 
GTCCCAGCAGTTGAAGGTTCCTTGATTAACGTGGAGCTGCGTGAAGAGACCAAGGCAATC 
CGTTTCGGTCTGCGTAAAGTCTCTGGCATTGATCCAGCAGCAGAATCCCCATTCTGGATG 
CAGCGTGAACTCATGCTCTCTGGTCAGCGACCAGTCAACGCCGCCACCGACGTCACCAAC 
TACGTCATGTTGCTGCTCGGCCAGCCGATGCATGCTTTCGACGCAGCCAAGGTTACTGGC 
GATCTTGTTGTCCGCAACGCAACTGCAGGCGAGAAGTTCGAAACCCTCGATCACGTCAAG 
CGCACCCTCAATGAGGAAGACGTTGTGATCACCGATGACAACGGCATTCAGTCTTTGGCT 
GGCGTTATGGGTGGTCTCACCTCCGAGATCTCTGACACCACCACCGATGTCTACTTCGAG 
GCCGCAACCTGGGACACCATCACCGTTGCGCGCACCTCACGTCGCCACAAGTTGAGCTCC 
GAAGCTTCTCGACGTTTCGAGCGTGGCGTTGACCCTGCGATCGTGGAAATCGCCCTCGAT 
ATCGCAGCAACCCTTCTCGTGGAGATCGCAGGCGGCACCGTCGATGCGGGTCGCACCCTC 
GTTGGTGATGTCCCTGCCATGCAACCCATCACCATGAAGGTCACTCGACCTTCCGAGCTC 
GCAGGCGTGGATTATTCCGCAGAAACTGTGATCGCTCGTCTGGAAGAGGTCGGATGCACC 
GTCGCTGTTTCCGGCGACACCTTGGAAGTAACCCCTCCAACCTGGCGCGGTGACCTCACC 
ATGTCCGCTGACCTCGTGGAAGAAGTACTCCGCCTCGAAGGTTTGGAAGCAATTCCAACC 
ATCATCCCAACCGCACCAGCAGGCCGTGGACTAACCGATGCACAGAAGCGCCGCCGCGCC 
GTTGGCCACGCTTTGGCTTACGCTGGCTACGCCGAAATCATCCCAAGCCCATTCATGGAC 
CCAGAGGTCTTCGATGTATGGGGACTCGCAGCAGACGACGAGCGCCGCAAGACCGTTTCC 
GTTCTCAACCCACTTGAGGCAGAACGCAACGTCCTGAGCACCTCCTTGCTGCCCTCCATG 
CTCGATGCTGTCAAGCGCAACGTTGCACGTGGACACAACGATTTCTCCCTGTTCGGCCTG 
CAGCAGGTCGCCTTCGAGCACGGATCCGGCGTTTCCCCAATGCCATCTGTTGCTTCACGC 
CCTGAAGAGTCTGTCGTGGCAGAACTGGTGGATTCA 

>RXA015 96-upstream 

TCCCAGGTCAGCGGGGTAATTCGAAAACCATTCGAACAATTTTCGAGGATTTAGAAAAAA 
CGTTCGCATAAATTGTTAGAACTGATGTACACTTTGAGGC 

>RXA01596 

ATGCTCGTAGACATTGCTATTGAGAACCTCGGAGTTATTCCAGCGGCCTCAGCTGAGTTC 
AGCTCAGGTTTAACAGTGCTCACCGGTGAGACCGGCGCCGGAAAGACCATGGTAGTGACA 
GGTTTACGCCTGTTATCCGGCGGTCGCGCCGACGCTTCACGCGTGCGCACAGGATCCCCT 
CAAGCTGTTGTGGAGGGGCGCTTTGTTACGCAAGGCGTGCCCTGCGACATTGTCGAACGT 
GCAACCGGAATCGTTTCGAACGCCGGAGGTGCCGCAGATGAAAATGGAGAGTTTTTAGCT 
GTCCGTTCCGTCGGCGCCAACGGCCGTTCAAAAGCTCATCTCGGTGGTCGCTCCGTACCT 
GCGGCAACGCTGTCCGAGTTCTCTGATGAGCTGTTGACCATCCACGGTCAAAATGACCAA 
CTCCGGTTGCTCTCCCCAGAACGCCAACTAGAGGCGCTTGATCGTTTTGATCCAGAGCTG 
GCCCAACTGCGCAAAAACTACAACGCCAAGTACCTCACTTGGAAGTCCTTGGATAAAGAT 
CTGCAGAAGCGCCTGAGTAGTAGGCGAGAGCTGGCTCAAGAAGTCGATCGCCTGCAATTC 
GCGATTAATGAGATCGAGGAAGTCTCGCCACAGCCAGGCGAAGACGCCGAACTGGTTGAG 
CAGATCCGCAGGCTCCAGGACGTGGACACCCTGCGGGAGCAAGCTGCAACCGCATTGGCT 
GCGATTGATGGTGCCGGCTCTCTCAGCGACGCCATGGGTGGTTCCGGCGGCTTTGATGAA 
TCCCAGGAGTCAGCCTCTGACCAGCTCGGCCAGGCGGAGTCCGCGCTGGCAGGCAGTGAT 
GACTCAAAGCTGAAAGATATTGCCGTTCAGCTTGCGGAAATCACCAGCCAGCTCAGCCAA 
GTGTCCATGGAATTGGGCGGGTTCCTCTCTGATCTCCCCGCAGACCCCCAAGCACTCGAT 
GACATGCTCACCCGCCAACAGCAATTGAAACTGCTCACGCGTAAATACGCTGCAGATATT 
GACGGCGTGATTGAGTGGCAGCGGAAAGCCCAAATCCGCCTAGACAGCATTGACATTTCC 
TCCGAAGCGCTTGACAAGCTGAAAGAAGACGCGAAAAAGGCGCAGGCCTCCATGATGCGT 
GCCGCTAAGAAGCTTTCAGCTGTCCGTGCAAAGGCAGCAACCAAGTTGGGGACAACTGTC 
ACCGAGGAGCTTCAGGGCCTGGCCATGCAAAAAGCCCGCTTTGAGGTTGCTTTGACCTCC 
ATTGAGGCGTGCGCCAGCGGTATCGACCAGGTGGAATTCCAGCTCGCAGCAAATGCCTTT 
GCACAGCCTCGTCCACTTGCATCCTCTGCGTCTGGTGGTGAACTTTCCCGCGTTATGTTG 
GCGCTCGAGGTGATCTTGGCTGCTGGAACCACGGGCACCACCTTGGTGTTCGACGAGGTT 
GATGCAGGTGTGGGCGGACGCGCAGCGGTGGAAATCGGTCGCCGCCTGGCCCGCCTTGCC 
ACCAAAAACCAAGTCATCGTGGTCACCCATCTCCCACAGGTCGCTGCTTACGCCGACACG 
CACCTGCACGTTGCCAAGAATGTAGGAGAAGCCTCCGTGACCTCAGGAGTGGAGTCACTG 
ACCTTCGACCGACGCGTGGAAGAGCTCTCCCGCATGCTCGCTGGCCTCGACGACACCGCC 
ACCGGCCGAGCCCACGCAACGGAGCTGCTCGAGCGTGCACAGCGTGAAAAGGAAGATATT 
AACGAGGAGCGAGTAGAACCACTTCTCGCCGCCAGTGCA 

>RXA0 15 9 6-downstream 
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TAAGAGTTTTCTTGGAATTTTTT 
>RXA01601-upstream 

GTGCGTCTGCGCGTGCCGTCACCGCGCCGTTTACCTATCGCCCTACGGCGTTGGCGCAGC 
GTCGAAAAGCGCACGGCATTGTTCCTGACATGAAAAAACT 

>RXA01601 ^ mm „ 
ATGAAGGCTCGCGTTTTAGCGAAAACATGGCTGACACATTTGGCCGTGGAGCGTGGCTTG 

TCGGCAAATACGCTGAGTAATTATCGGCGCGATGTGGAACGCTATTGCGACTGGCTCGAG 
GCAGCTGGGCTGGATGATATTCGTGATATCACCACCGCGCATGTGGAAAGTTATGTCAAA 
GACCTGCGCCGCGGGATTGATGGACAACAAGCGTTGTCTGCGTCCTCGGCAGGTCGCGCG 
CTCATCGTCGCGCGCGGGTTGCACAAGTTTGCATTGATGGAGGGCGAGGTGGCTGCGGAC 
GTTGCGGCTGATGTGTCGCCACCGGCCATGGGCCGGCATTTACCTGACACGCTCAGCATC 
AACGAGGTAGCCCTGCTTATCGACGCGATCCCACATTCAGATATCGCCACTCCCGTTGAT 
CTCCGTGACCGAGCGCTGGTGGAATTACTTTATGGAACTGGCGCGCGTATCTCTGAGGCG 
ATTGGGCTGGCAGTTGATGATGTGTCGGAAATGCCTGAAGTTCTTCGCAT CACGGGCAAA 
GGTTCCAAACAACGGATCGTGCCTTTTGGTTCGATGGCACAACAAGCGGTCCGGGAATAT 
TTGGTCAGAGCCAGACCCGCGTTGAGTAAGGGGAAAAGCCATGCGCTTTTTCTCAACCAA 
CGCGGCGGTCCGCTATCTCGGCAATCTGCGTGGGCAGTGCTGAAGAAAACGGTTGAGCGC 
GCAGGTTTAGATAAAGATATTTCTCCCCACACCCTGCGGCACAGCTTTGCCACCCATCTC 
CTCGAAGGTGGCGCCGATGTCCGTGTGGTGCAGGAACTCCTGGGTCATTCTTCTGTGACG 
ACCACTCAGATTTACACGCACATCACAGCCGATAGCTTGCGGGAAGTGTGGCGCGGGGCT 
CATCCTCGTGCG 

>RXAO 1601 -down st ream 
TGAAAGCCCTTGCGAATTCTTAA 

>RXA01613-upstream 

TTTTATAGTCATATGCGTTGAGATACGTGGACGACAAAGCACCAGTTAGTTGCCTTCCCA 
GTCCAGCCCACATCCGATTTCTAAATTAGGAGCACATCTT 

>RXA01613 

ATGTCTGAGCAGCCAGCTTCCATTAAGCATTATGACCTCATCATCATTGGTACCGGCTCT 
GGAAACTCCATTCCTGGACCAGAGTTTGATGATAAATCAATTGCCATCGTGGAAAAGGGT 
GCTTTCGGCGGAACTTGCCTCAATGTGGGCTGCATCCCTACCAAGATGTACGTTTACGCT 
GCGGATATCGCTCAAGAAATTCAGGAGTCTGCTCGCCTGGGTATCGATGCGACGGTCAAC 
AGCGTGGATTGGCCTTCCATCGTCAGCCGCGTTTTCGACAAGCGCATCGACCTCATCGCG 
CAAGGCGGCGAGGCTTATCGACGTGGCCCCGAAACTCCAAACATCGATGTGTATGACATG 
CACGCATCGTTTGTTGATTCCAAGACAATCTCCACTGGTATTGCCGGCCAAGAACAGCTG 
ATCAGCGGTACTGACATTGTAATCGCAACCGGCTCCCGCCCTTACATCCCTGAAGCTATT 
GCAGAGTCCGGCGCACGCTACTACACCAACGAAGACATCATGCGCCTGGCACAGCAGCCT 
GAATCTTTGGTGATTGTTGGTGGCGGTTTCATCGCTTTGGAATTTGCTCACGTTTTTGAA 
GCGCTTGGCACCAAGGTCACCATCCTCAACCGCTCTGACGTGCTGCTGCGCGAGGCAGAT 
GCAGACATCTCCGCGAAAATCCTCGAGCTTTCCAAAAAGCGTTTCGACGTCCGCCTCAGC 
ACTGCGGTCACCGCAGTACACAACAAGGCCGACGGCGGCGTGAAGATCTCCACCGACACC 
GGCGACGACATCGAGGCAGATATTTTGCTCGTTGCCACTGGTCGCACCCCTAACGGCAAC 
CAAATGAACTTGGACGCCGCAGGCATCGAGATGAACGGTCGTTCCATCAAGGTTGATGAA 
TTCGGTCGCACCAGTGTTGAAGGCGTGTGGGCGCTTGGCGATGTCTCCTCCCCTTACAAG 
CTCAAGCACGTAGCCAATGCGGAAATGCGAGCAATCAAGCACAACCTTGCCAACCCTAAT 
GACCTGCAGAAGATGCCACATGATTTCGTGCCAT CAGCTGTTTTCACCAACCCTCAGATC 
TCGCAGGTCGGCATGACTGAGCAGGAGGCGCGTGAAGCTGGCCTCGACATCACTGTGAAG 
ATCCAGAACTACTCTGATGTGGCTTATGGCTGGGCCATGGAAGATAAGGATGGATTCGTT 
AAGCTCAATTGCCGA 

>RXA0 1 61 3-downstream 
TAAGGACACCGGCAAGTTGGTCG 

>RXA0 1621 -upstream 

TCTAATTTCACATTTAGAGCAGTTTTTGCCCACACTTCTACTGGGTAGACTCAGATTCGT 
G AAT T C C C AG GAT G C T C AG AAC C AAG T T C CC C C AC AG AAA 
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GTGGACCAGGAAGTAGACCGCCTTGCTTTAATGGCGCGCGCTCACCAGGCAATTGGTGAG 
CTTTCAGACATCCTTGTGCCCCTAGCGGCAGCATTTTCCAGCAAGGGACACTCCCTATAT 
TTGGTGGGCGGTTCCGTGAGGGATGCTTTCTTAGGTGAGTTGGGGCATGACCTTGATTTC 
ACCACGTCGGCACGCCCTGAGGAGACAAAGGCGATCCTGGATGATTACGCCGATGTGGTG 
TGGGATACCGGAATTGCGTTTGGCACCCTTTCTGCAGAAAAGCATGGTCAGCAGATCGAA 
ATCACGACATTCCGTTCTGATCTCTATGACGGAAACTCCCGCAACCCTGAAGTGACCTTC 
GGTGACACCTTGGAAGGCGATCTGATTAGGCGCGATTTCAAGGTCAACGCCATGGCTGTG 
GAGATCCAAGCCGATGGTGAATTAACTTTCCACGATCCAGTGGGTGGCTTGGAAGATCTA 
CTTACCCACACTTTGGATACCCCAGCTACTCCGGAACAATCATTCAATGATGATCCTCTG 
CGAATGCTGCGCGCTGCCCGCTTTGTTTCCCAACTGAATTTCACCCTTGCACCACGAGTT 
ATTACCGCCAT GACTGAAATGGCGCAGCAGATTACTCGGATCACTGTGGAACGCATGCAG 
GTTGAGTTGGACAAAATGATCCTTGGCAAAAACCCTGAGGCTGGCATTGACCTCATGGTG 
GAGTCCGGTATCGCGCAGATTATTTATCCGGAGATCCCTGCGATGCAGATGACTCAAGAT 
GAACACATGCAGCACAAGGATGTGTACGCGCACTCGTTGCAGGTGATGCGCCAAGCGATT 
GATCAGGAAGAAGATGGCCCTGACCTGGTGCTTCGTTGGGCTGCTCTGCTTCATGATTGC 
GGTAAGCCAGATACTCGTGACTTCAATGAGGAAGGCCGCGTGAGCTTCCATCAGCATGAG 
GTAGTTGGCGCCAAGCTGGTGAGGCGACGGATGCGCAAGCTGAAGTACTCAAAGCAAATG 
GTCGGCGATGTCGGGCAGTTGGTGTTCCTGCACATGCGTTTCCATGGTTTCAGCGAAGGC 
CAGTGGACGGATTCTGCAGTGCGTAGGTATGCCGCAGATGCGGGTGAATTGCTGCCACGT 
TTGCACAAGTTAGTGCGTGCTGATTGCACCACAAGAAATAAAAGGAAGGCAGCACGACTG 
CAAGCCACCTACGATCATTTGGAAGAGCGCATCGCGGAGATCGCCGCAAAGGAAGATCTT 
GCCAGGGTGCGCCCAGATTTGGATGGCAATGAGATCATGGAGATTCTGAACATCCAAGCC 
GGACCTGAAGTGGGTAAGGCGTGGGCGTTTTTGAAGGAGCTTCGTTTGGAGCGCGGTCCT 
TTGGATCGTGAAGTTGCCATCGCAGAGCTGAAGAGCTGGTGGGAAGGAGAAAACAATGAG 

>RXA01621-downstream 
TGATTTTTATGCCGACAGGTTGT 

>RXA01 64 8 -upstream 

CCAATGAAGTTTACGTCGGGGATATTACTTATCTGCCGATTGCTGATGGGTCGAATATGT 
ATTTGACGACGGTCATTGATTGCTATTCTTAGCACGGTTG 

>RXA0164 8 

GTGGGTTTTGCCTTTGCGGATCATATGCGCACGTCATTGGTGCAGGAGGCGTTGATGATG 
GCGAAGAGTCAGCGAGGCAGTCTACAGGGTGCTGTTTTTCATTCGGATCACGGCAGTGTG 
TACACCTCGCAGGCGTTTCAGGACACTTGTAAAAAGTTGGGTGTTCGTCAGTCGATGGGT 
GCTGTTGGTACCAGTGCGGATAATTCGCTAGCGGAGTCGTTTAATGCCGCGCTCAAGCGG 
GAAGTGCTGCAGGATTCCAAGACGTTTGCTAATCAGTTGGTGTGCCGTCGGGAGGTATTT 
CGGTGGTGTGACCTAGTACAACACGGTGCGCAGACATTCTTGGTGTGGCTATGTGGCGCC 
TGCGGTGTT 

>RXA0 1 6 4 8 - do wn s t r e am 
TGAGGTCCAGGGTTCTGCTATTC 

>RXA01 64 9-upstream 

GGCTGCTAAATATTTTCCCGGCAAGAGGCAAGACTTATGACCCGCTTCTGGTTTGTTGAC 
GACGTGCGAAAAACCTACTGAAGTTAAGCGGTTATGCGAA 

>RXA0164 9 

GTGTTGAAAATTAACCGTTCCTCGTATTACAAATGGAAAAAGACTGCTCTGACGAGGAAG 
AAACTCCTGCTCAGCGACGCAGTCCTGGGAGCGAAGATCAAGTCCATCTTCACTAAAGAA 
CGCGGCTGTTATGGTGCGAAACGTATTACGGCCGAGCTTAATGACGGGCCAGGTACAACA 
ACTCCGGTTAACCACAAGCGAGTCGCTCGAGTGATGTCTTCGATGAAGCTTGTTGGTTTT 
ACGAAGAAACGCAAGGTCATCACCACAATCCCAGCAGCTGTCAAGCCGGTGTTCCCGGAC 
TTGGTGAAGCGTCAATTCAACGCTTTGGCTGCCAATGAAGTTTACGTCGGGGATATTACT 
TATCTGCCGATTGCTGATGGGTCGAATATGTATTTGACGACGGTCATTGATTGCTATTCT 

>RXA01649-downstream 
TAGCACGGTTGGTGGGTTTTGCC 
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>RXA01650-upstream 

CAGATCGCCAACGATCTCGGCATCAACCGAGTAACCCTGAAAAACTTCGATCAATAAATA 
CGGTGCGCATGCCTCAACCAACACCAAAGAAGCAACAGCA 

>RXA01650 

ATGTCGGAAGCTGAACAAATCAGACAGCTAAAGAAGGAAAACGCACTACTGCGTGAAGAA 
CGCGACATTTTGCGCAAGGCTGCTAAATATTTTCCCGGCAAGAGGCAAGACTTA 

>RXA01650-downstream 
TGACCCGCTTCTGGTTTGTTGAC 



>RXA01 651 -upstream 

C AAT CT C T AAGGAG AAAGT T TAT GAC AAAT AGG ACC T GACCC CT GT T T GGT AG AC ACC T A 
A CAT C C C AAC AT T C T G G G AC AG AAAGG T AACCT ACC T AT C 

>RXA01651 

ATGCCAACCAAGACCTACTCCGAGGAGTTCAAACGCGACGCCGTTGCTTTGTACGAGAAC 
TCCGATGGGGCCTCACTCCAACAGATCGCCAACGATCTCGGCATCAACCGAGTAACCCTG 
AAAAAC T T C G AT C AA 

>RXA0 1 6 5 1 - down s t r e am 
TAAATACGGTGCGCATGCCTCAA 

>RXA0167 0 

CATTTTGTATATCATTTGGGGCTGATTGGCACGTTGCAGTTTGAACCTGCGGAAGAAACC 
CGCGGGCAGATTCGCCTGCACCTTTCCGACGGGGAGATCGCAGCTAATTTGCGCGGACCC 
CAATGGTGCAGGTTGATCACCGATGCAGAGCGCACCCAGGCCATTGGAAAATTGGGCGCT 
GATCCGATTCGCGATGATGCCGATCCGGAACCAATTCGGATTAAGGTGCAGCGCTCAGGG 
CGAAGCATTGGTTCGTTGTTGATGGATCAGAAGCTTTTCGCAGGTGTGGGAAATATCTAC 
CGTGCGGAGACACTTTTCCGCCTGGGGATTTCACCGTTCACCATTGGAAAAGACATCACC 
ACGGCACAGTTCCGATCCATTTGGGCGGATCTTGTTGGGTTGATGAAAGACGGTGTTGTG 
ACTGGTCGGATTGATACTGTGCGCCCGGAACACACACCGGAGGCGATGGGTAGGCCACCG 
CGGAAAGATGAT CACGGCGGTGAGGTTTACACCTATCGGCGAACCGGTCAAGAGTGCTTT 
CTGTGCGCAACTCCCATCAAGGAGCAGGTCATGGAGGGTCGCAACTTATTTTGGTGTCCC 
GGCTGCCAACGC 

>RXA01670-downstream 
TAG AC AG AT TCACCTTTTGCTGT 

>RXA01680-upstream 

AAGAGTTCTACCTCACCTACGGGGACTGGCTTAACGAACGCACCTACCGCGCTGATGTAC 
CAGCACATGCCATCCCGAAACATATCCGCCCCAATCAGAA 

>RXA01680 

ATGGCAGGTCACACCCACAAAACCCACCGGACTGCTTATAAGCAGTTGGAAGCCTTGGCC 
CGCAATGGGCATTTGTTTACCTATATTGATCCACCAGCAGAGGTTGACGGGGTGGTGAAA 
TCAACAACGAACTGTTTGGAAGGTGGTATCAACGCTCAGATTAAAGCGTTGGCGAGAAAC 
CATCGGGGGATGTTTGATGAACATCAACGTATCGCGGTGGATTGGTGGTTATTGATGCAT 
ACGCAGTTGCCTGGCGATCCGGATGAGATCGCCAGGCAACAAAACTGGGGTCAAGACGGA 
CTCGCCAACGTCCCCGACTTGATCCAACAAGAACAACCACACGACCACTACGGGCGCCCG 
GTTACCTATGACACCGGAATCGATGCCACAACGACACGCCGTAAAAGCAAG 

>RXA0168 0-downstream 
TAAAAATCCCGGCCCACCAACAA 

>RXA01704 

GATGCGTCTGGTCGTGCCGGGTTCCGCAAGCTGAAGTCCAATGAGTTGGTTACTGAGGTT 
GCGTGTTCTCAGGTTGTGCCAGAGCTTCTTGAGGGCCTTGTGGGTGAGGGCGCTCGTCGT 
TTCACCCCTGGCGTGGAGATCATTGCAGCTATTGATGATGCGGGTCAGCGCCACGTTGTG 
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GAATCCCGTAAGGCTCCTCGTGGTCGTCGTACTGAAACTGTGTTGAAGGTGCTGGAAGGC 
ACTGGCGAGGTGGAGCAGAAGGTAGGCGATTACACCTGGAAGTTCCCAGTTTCTTCCTTC 
TGGCAGGCGCACACCAAGGCCCCTGCGGCGTATTCAGAGTTCATCGCCGAAGCGTTAACC 
GGATTGGAACTGGTTGACGTCGATAAGCGTGGCCCTGTTGCGTGGGACCTTTATGGCGGC 
GTCGGCCTGTTCGCGCCGATTATCACCAGCAAGCTGCAGGCAGCTGTCCACTCTGTGGAG 
CTGTCCCCAGGTTCAGCGGAGGCTGGCGAAGAGGCGTTGGCTGGTTTGCCTGTCACTTTC 
CACACTGGTCGGGTAGAGGGCATGGCGTCCCAGCTGCCTTCGCCAAACGTGGTTGTTTTG 
GATCCTCCTCGCACCGGTGCAGGCAGTGACGTGTTGAAGAGCATCGCGGAGGCTAAGCCT 
CAGCTGGTTATCCACATTGGTTGTGACCCGGCGACTTTCGCTCGCGACGTTGCCGATTGG 
AAGCTCAACGGCTACGAAATGGATCAATTGGCTGTTTTTAACGCGTTCCCTGGAACTCAC 
CACTTTGAGACGATTGGTGTATTTGTCCGCGTTTCC 

>RXA01 7 04 -downstream 
TAAGGCGGATTAAGCCTTGGCTA 

>RXA01710-upstream 

TCTCGGCGCTAATCTGGTTTATTGGTGATATCCGAGCCAAGGGAACTCCGAGCTCACCCA 
TTACCACTGATCCAACGCACGACCATCTTGAGAGGACAGC 



ATGACAGACTTCAAACTCATCAGCGATACCGAGTGGCGCGAACGCCTCACCCCGCAGGAA 
TTCCATGTCCTCCGCGAAGCCGGCACCGAACCACCTCACGTCGGTGAATACACCAACACC 
ACCACCGAAGGTGTGTACTCCTGTCGCGCCTGTGGTGAAGAGTTATTCCGCTCCACCGAG 
AAGTTTGAATCCCACTGCGGTTGGCCTTCCTTCTTCTCCCCACTTGCTGGCGACAAAATC 
ATTGAGAAGGAAGATCTTTCCCTCGGTATGCGTCGCGTTGAGATTCTGTGCGCTAACTGC 
GGCTCTCACATGGGTCACGTCTTCGAAGGCGAAGGCTACGACACCCCCACCGATCTTCGT 
TACTGCATTAACTCCATCAGCTTGAAGCTGGAAGAAAAGCCAGTTTCC 

>RXA01710-downstream 

T AAG C TT C C GAG C AC G AAAC GAG 

>RXA01717 

CCTTCCCAGCAAATGCACCAAGACATCGCCCTAGTTGTGGATGAGACCATCCCGGCGGAA 
GATGTCCGCGCAGTTGTCAAAGCCGGCGCCGGCGAACTGATCGAAACGGTCGAGCTTTTC 
CACGTCTTCCGCTCCGAACAGCGCGGCGAGAACAAGAAATCCCTCGCGTTCTCCCTGCGT 
TTCCGCGCAGCCGGCCGCACCCTCACCGATGAGGAAGCCAACGAAGCACGACTTCAGGCA 
GCAGAGCTAGCAAAGGAGAAATTCAACGCTGAAATGCGTGGC 

>RXA0 17 17 -downstream 
TAGTTTCACATAGGTTCTATAGG 

>RXA017 23-upstream 

CCTTCCGCACCGGTTGAGCAAGCACAAGAAGCTCCCGCGCAAACTTCAACTGCACCTGCT 
TCAGCACCATCTGAAGAGACTCCCGCAGCTCCCGCTCGTC 

>RXA017 23 

GTGGACKTCAGCCGTGTAACCACCACCGCGACCACCCCAGAGCCAGCAGCGCCTGCACAA 
TCCCAGCCTG C AG AAG C T C AAC C AG C AC AG AC TCAGGCTG C AC AG C AAG AAG AAC T T C C T 
G T T G C AG C G AAG GAG T C C GC AC C AG C T AC AG AAAAC AC T C AG G G C C AAKC Y C AG GG C C AA 
GCTCAGGGCSAAGCTCAGGGCGATGAGCACGATGATCGYTTTGAGTCCCGTTCTGCTGCA 
CGCCGAGCACGCCGCAACCGTCAGCGCCAGATCCACCGCGATGGCGATGACAATGCGAAT 
GCAAACACAGAGTCTGAGCAGAACACCCCTGCCCAGAACGCAACCGCACAGGCTGAGTCT 
GAGCAGACTGCAGCTCCTGCACAGGCTGAAGCAGCTGAGCAGAACCAGAACGATAACAGC 
GAGTCCTCCGAGAACCGCAGCGATAACTACCGCAACAACAATCGTCGTTCCCGCAACAAC 
CGGAACAATCGCAATTACCGCGATAACAACGAGTCCTCTGATAATGCAGGACAGTCCAGC 
AATGATGATGCCGACAACAATCAGGCACGGTCTGAGGACAATAACGACGATCGCCGTTCT 
CGTAATAACCGTAACAACGACCGCAATGATCGTAACGATCGCAATGACCGCGACAACGAC 
GACAACGATGATCGCCGCAACCGTCGCGGACGCCGCAATCGCCGTGGAnCnGCAACGACC 
GTAACGATCGCGACAACCGAGATAACCGGGATAACCGCGACAACAGCAACGATGGCGACA 
ACAACCAGCAAGATnGAGnCTGCAGCAGGTAGCAGGCATCCTGGACATCGTGGACCA 
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>RXA01723-downstream 
TAACGTCGCATTCGTGCGCACCA 

>RXA0 172 4 -upstream 

GCGACAACCGAGATAACCGGGATAACCGCGACAACAGCAACGATGGCGACAACAACCAGC 
AAGATnGAGnCTGCAGCAGGTAGCAGGCATCCTGGACATC 

>RXA017 24 

GTGGACCATAACGTCGCATTCGTGCGCACCACCGGTTACCACGCTGCACCTTCTGACGTG 
TTTGTCAGCAACCAGCTGATCCGCCGTATGGGTCTTCGTTCCGGTGACGCCATTGAAGGT 
CAGGTTCGTATGAACCAGGGTGGTGGCAACCACAACAACCATGGTCGCAACCGTCAGAAG 
TACAACAACTTGGTGCGCGTGGAGATGGTTAACGGTCTTCCTGCTGAAGAGACTCGCAAC 
CGTCCTGAGTTCGGCAAGCTGACTCCTCTGTACCCGAACCAGCGTCTGCGTTTGGAAACT 
GAGCAGAAGATTCTTACCACTCGTGTGATCGACTTGATCATGCCTATTGGTAAGGGACAG 
CTGTGCTTTGATTGTGTCGCCACC 

>RXA017 24 -downstream 
TAAGGCTGGTAAGACCACGATCC 

>RXA017 25-upstream 

TGATTGTGTCGCCACCTAAGGCTGGTAAGACCACGATCCTGCAGAAACATTGCGAACGCT 
ATTTCCACCAACAACCCAGAGTGCTACCTCATGGCTTGTT 



TTGGTTGATGAGCGTCCGAAAGAAGTTACTGATATGCAGCGCTCCGTCAACGGCGAAGTG 
ATTTCTTCTACTTTCGATCGTCCACCATCAGAGCACACTGCGGTTGCT 

>RXA017 2 5-downstream 
TGAGCTGGCGATTGAGCGTGCGA 



>RXA017 2 6-upstream 

GTTGATGAGCGTCCGAAAGAAGTTACTGATATGCAGCGCTCCGTCAACGGCGAAGTGATT 
TCTTCTACTTTCGATCGTCCACCATCAGAGCACACTGCGG 

>RXA0172 6 

TTGCTTGAGCTGGCGATTGAGCGTGCGAAGCGCCTGGTGGAGCAGGGCCAGGACGTCGTT 
GTTCTGCTTGACTCCATTACTCGTTTGGGCCGTGCGTACAACAACAGCTCACCTGCATCG 
GGACGTATTTTGTCCGGTGGTGTGGATTCCAATGCACTGTACCCGCCGAAGCGTTTCTTG 
GGTGCTGCTCGAAACATCGAAAATGGTGGATCTTTGACCATCATCGCAACTGCCATGGTG 
GAAACCGGCTCTGCTGGTGACACCGTGATCTTCGAGGAGTTCAAGGGCACTGGTAACGCT 
GAGCTGAAGCTGGATCGTAAGATCTCTGAGCGCCGCGTTTTCCCAGCTGTGGATGTTAAT 
CCTTCTGGTACTCGTAAGGACGAGCTGTTGCTCAACCCGGACGAGGCTCGCATTATGCAC 
AAGCTGCGTCGTATTCTGTCTGCACTTGATAATCAGCAAGCCATTGATCTGTTGATCAAG 
CAGCTGAAGAAGACCAAGTCCAATGCGGAATTCCTCATGCAGGTTGCTTCCAGCGCTCCA 
ATGGCAGGCACAGAAAAAGAGGAGGATTACTCC 

>RXA01726-downstream 
TAATGGCATCGCAGGTTTCTGCA 

>RXA017 30-upstream 

TCTGGGCTGCATGCCCGCCCTTTTTGGGCGGTTGAGCTTATTGTTTAAGGCTCCAGAAAC 
CATCGACTGATCAAAACCAAGCGGAAGGACTTCCACCAAC 

>RXA01730 

GTGCTGCGCACTCATCTCTCAGGCGAGCTTCGTAAAGAAAACGCAGGCCAGTCAGTTACT 
CTGACCGGCTGGGTCAATCGTCGCCGTGACCACGGTGGCGTGATCTTCATCGATCTTCGC 
GACCGTACTGGCATTGCCCAGGTTGTTTTCCGCAATGAGGACGTTGCTGAGCGTGCACAC 
GCACTGCGCAGCGAATTCGTCCTACGCGTCACCGGCGTCGTCGAAGAGCGCCCAGAAGGC 
TCTCAAAACCCTAACCTTGCATCCGGCGACATTGAAGTCAGCGTCACCGAATTTGAGGTA 
CTCAACGAGTCCGCTCCACTTCCTTTCCAGATCGAGGATTCCTCCTCTGCTGGTGAAGTC 
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GGCGAAGAGACCCGTCTGAAGTACCGCTACCTGGACCTGCGTCGCCCAGTTCAGGCGAAC 
GCCCTGCGTCTGCGTTCTGCTGCCAACAAGGCTGCACGCACCGTGCTGGACAGCCACGAT 
TTCACCGAGATCGAGACCCCAACCTTGACTCGTTCCACCCCAGAAGGCGCACGTGACTTC 
CTGGTGCCAGCTCGTCTGCGCCCAGGCACTTTCTACGCATTGCCACAGTCCCCACAGCTG 
TTCAAGCAGCTGCTGCAGGTTGCTGGCATGGAGCGCTACTACCAGATCGCTCGTTGCTAC 
CGCGATGAGGATTTCCGTGCAGACCGTCAGCCAGAGTTCACCCAGCTGGACGTTGAAATG 
TCCTTCGTGGACCAGGATGATGTCATCGCACTGGGCGAGGAGATCATCTCTGAGGTGTGG 
AAGTTGATCGGATATGAGATCAAGACTCCAATCCCACGCATGACCTACGCCGATGCAATG 
CGTCGCTACGGCTCCGACAAGCCAGACCTGCGCTTCGACATCGAAATCACCGAGTGCACC 
GAGTTCTTCCAGGACACCACATTCCGTGTGTTCAAGAACGAATATGTCGGCGCAGTTGTC 
ATGACCGGTGGTGCTTCCCAGCCTCGCCGTCAGCTCGACGCATGGCAGGAATGGGCCAAG 
CAGCGCGGTGCTAAGGGACTTGCTTACATCCTCGTTGGTGAAGACGGCGAGCTGTCCGGA 
CCTGTGGCTAAGAACATCACCGACGCTGAGCGCGCAGGAATCGCAGCTCACGTTGGCGCA 
CAGCCAGGCGACTGCATCTTCTTCGCAGCAGGAGACACCAAGTCTTCCCTCGCACTGCTC 
GGTGCAGCTCGTGGCGAGATCGCTAAGAAGCTCGACCTGATCAAGGAAGGCGACTGGGCA 
TTCACCTGGATCGTTGACGCTCCAATGTTCGAGCCAGCAGCAGACGCCACCGCATCCGGT 
GACGTTGCACTGGGTAACTCCAAGTGGACCGCAGTCCACCACGCCTTCACCTCACCTAAG 
CCAGAGTTCCTGGACAACTTTGACACCAACCCAGGTGACGCACTTGCTTATGCATACGAC 
ATCGTGTGCAACGGCAATGAAATCGGTGGCGGTTCCATCCGTATCCACCAGCGCGACGTT 
CAGGAACGCGTTTTCGAGGTTATGGGCATCACCGGTGAAGAAGCACGCGAGAAGTTCGGC 
TTCCTGCTTGACGCCTTCGCATTCGGCGCACCTCCACACGGCGGAATCGCATTCGGCTGG 
GACCGCATCGTGTCCCTGCTGGGCGGCTTTGACTCCATCCGCGACGTCATCGCGTTC 



GGGCCGAAAATCTATGAGGCTTACACCACGATCGCCCCGGAATCCCGGCCAGCTGCGGTG 
AATTACAAAACCACCATCGATCAAGGCCTGTCGCAGTTTTCCGAATTCGATGCCGGCATC 
ATCGAAGCCACGCTGCTGACAGAATTGGCAGCGAAACGTCAACGAGAAATCGAACGCGGC 
TCAAGCCTGGTCGGCCCCCACCGCGATGATGTCGATTTAATGCTCGGCGATCAGCCCGCC 
AAAGGCTTTGCCAGCCACGGCGAGACCTGGTCTTTCGCGCTTTCACTGCGAATTGCAGAA 
TTTAACCTGCTGAAATCCGATGGCACCGACCCGATCCTCATCTTGGATGATGTGTTTTCC 
GAGCTCGACGCCGGCCGTCGCGAAAAACTCGTGGGCATAGCGCAAGAGGTGGAACAGGTG 
CTCATCACCGCTGCAGTCCACGACGATCTGCCGGAGAATCTCAAGAAAGTGCTCACTGCG 
CAGCACACCGTCACCGTCCAAGACACCGGCACCGGGCGGATTTCACTCCTGGATGTGCAA 
CCA 

>RXA017 33-downstream 

T G AC AG AT C C AAT TGAGCAGGCA 

>RXA017 8 4 

ACCACCATCTACCGCTGGGTCCAGAAATACGCCCTTGAGCTGGATAAGCAGACTCGCTGG 
TACCGGCAGGTTCCTGACTGGCAGGCCAGTTCCTGGCGGGTGGATGAGACCTATATCCGG 
GTCGGCGGCACGTGGTGCTATCTCTACCGGGCTATTACCGCGGGTGGGCAGACCCTGGAG 
TTTTATCTCTCACCAAAACGGAATGTGGCTGCGGCCAAGCGTTTCCTGGCCAAGACGCTG 
CGATCGAATACGACAGCCGGGTCCCCGCGGGTCATCAACACCGACAAGGCACCAGCTCTG 
GCCAAGGCAATATCCGAGCTGAAGGCGGAGGGAATCTGCCCTCAGACGGTGGAGCACCGG 
CAGGTGAAATACCTCAACAACGTTATCGAGGGAGATCATGGCCGACTTAAAAGAATCCTG 
GGGCCGAAGGGAGCGTTCAAAAACCGAATTTCCGCCTACCGGACGTTGAAAGGGATGGAA 
GCGATGCATTCATTACGGAAAGGCCAGGGCACGATGTTTGACCTCACGGGCACCCGAACC 
CAGACGCGG 

>RXAO 17 8 4 -downstream 
TGATCGTCAGCCGGATATTCGAG 

>RXA0 17 98 -upstream 

ACCTTTAAGGATATGCACCGGGGGAAACTATGGGGATTTTGGGGGAGGTTGTTACAAAAC 
CAT AC G T C T G T G AAG AT AT G AC GAG T G CAT G C C C AAAAT A 

>RXA017 98 

ATGCATAGGAAAAAGGAAGAGTTAACAATGCGTAAAGGAATTTCCCGCATCCTCTCGGTA 
GCGGTTGCTAGTTCTATTGGATTCGGTTCGGTGTTGTCTGGAACCGGCATCGCAGCAGCT 
CAAGACTCTGCATTTGACTACGGTATGGATCCTAGCATGAACTACAACCCGATCGACGAC 
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ATGAAGGATCGTCCCCAAGGGTTATCCAACCTTCCCTACTTCGGAAGCAAACTAACCAGC 
TGGGGCTCATCAGATGCCACCGCCTCATCCGGC 

>RXA01818-upstream 

TATGTCCGGATTTATTTATTGGCATCCCACTACTGGTGCGCATGCAGTTAATAACTACAG 
TGCGCAAATATGGGAGCGTCATGGGTGGGAGTCTGGCTGG 

>RXA01818 

ATGGGGTACCCCATCGGTGGTGAAGTCCCTGTTTCGGGGTCGAATCTCATTGACGGTGAG 
ATCAATGGTTGGGTGCAAACGTTCCAAGGTGGGCGGGTCTATCGTACCCCGATGCTTGAG 
GGGTTCCAGATTGCCAGTATTAACGGCAT GATTTTAAATAGATGGTTGGCTATTGGCGGG 
CCGGATAGCGCTCTTGGTTTTCCCATTGCCGATGAAGCTGTTGCATCCGATGGTGTGGGT 
CGATTTAGTGTTTTCCAGAATGGTGTACTTTACTGGCACCCTAATCACGGAGCATGGGAA 
ATGACCGGATTTATTGAAGAAGTATGGAAAATGCGAGGTGGCTTGGATTCTCAATGGGGT 
TATCCCACATCCGCCCCGGTGTTAGATTCAGATGCCCCAGTGGAAATTGCCCAAAACTTT 
TCTGGAGGCGTTTTCGACCTAGCAACCGAGATCGAGGATGCTGGTTTTAGTCCGATCGAG 
GATAAGGAGATGAGCAACTTGATACTTGAATATTTTGGTTATTTAGGATTCGATTTCCCT 
GGAAGCTCTTCTCGAGAGTTGGTGCAAGACCATTCTAAATCAGACTTGATGACTCTTAGG 
GCTAGTAGATGTGCGCTCAAGGATTCTTCTCAGGCAAGTTTCGGTGGGGTGACGATTCCT 
AGCCACTATGACTACTGGGGATGTCTTGACAAGTCCGACCGACCCGACCCTGATGCTTAT 
GGGCGCCATGACTACTGCACTCTTTCGCCTGATTCGTATGGTCCCCTAGGGAAGAAGGCT 
GAGTTTAGTGGGGCTTGTGCAAGACACGATCTGTGTATGGATGCCGTTGATGCGAATGGC 
ACGGGGTATGCTCCGTGCCACCCGGCTTTTTATACGTGGATGAGCACAGTTTGTACTACC 
AACTATGCTGAGGATGCTAATTTCAAGAAGGGCTGTGTGAATACCGCGAAGGCCTACTAT 
AAG G C AG T C C AAT T AAAG AAC C C G AAT 

>RXA018 18 -downstream 

T AGAAAT AT G C GT GAT TAT AC GA 

>RXA0 18 1 9-upstream 

GGTTGGGGTCATCAAAGGATGCGGACATCGCTGTGGGGTTGTGTAATAATTGCACCTGTG 
AGGTGCCTTTCTGGCAGGTGAATCAGGACTCTAAGCAAGC 

>RXA01819 

TTGATTCTTCCAGTTCAGGAGGGCATTTCCTATTTTCCCACGCCGTTACACCTGAATCAC 
ATCGGTGGATCCAGGTTTAAGAAGTTCCTGGTCAAGATCGACAAGACTGTTCCCCAGGAC 
CTTGATGTTCATGTTATTTGTGACAACTACGCCACGCATAAACACCCGACCATCAATACC 
TGGTTGGTCAAGCATCCACGGTTTCACATGCACTTCACCCCGACGTATTCGTCCTGGATC 
AACCAGGTTGAACGGTTGTTCGCTGAGGTGACCCGGGAGTTACTCCAGCGTTCTGATCAT 
CGGAGTGTCCAGGCCCTGGAGAAAGATTTACGCAACTGGGTGAAAGCATGGAACGAGGAT 
CCTAAGCCGTTTATCTGGACCAAAACCGCGGAGGAGATCCTTTCCTCTATCGCCCGATAC 
T TAAAAC GAAT T AAC GG CGC AGGAC AC 

>RXA01819-downstream 
TAGCAGCAGCGTAAGAAGAAAAG 

>RXA01837 

TCGGAGGGCTACTACAACGATACTGTCTGCCACCGCATCACCACCTCTGGCATTTACGTT 
CTCCAGTGCGGCGATCCAAGCAGCACCGGCGCAGGCGGCCCAGGGTTCAGCTTCGCCAAC 
GAATACCCAACCGACGAAGCAACTGACCTAACCACCCCAGTCATCTACGAGCGCGGCACC 
ATCGCCATGGCCAACGCTGGCGCTGACACCAACGGCTCCCAGTTCTTCCTCAACTACGAG 
GATTCCCCACTGGCACCGAACTACACCTACTTCGGCCAGATCACCGAAGAAGGCCTTGCA 
ACCCTCGACGCCATCGCAGAAGTTGGCACTGAAGGTGGAACCGGCGACGGAGCACCAGCG 
C AAG AGG T T C GC AT T G AAT CC GC AGC T G T T GCG 

>RXA01 8 37 -downstream 
TAAGTTCTAAGCCCCTCTTCTTT 

>RXA0 18 41 -upstream 

TCGGGGGGCACCTTCCAGTTCCACTCACCAGAAGGCCAACCGAGATTATCTACGCAAAGG 
AGGAACGTGCCCCGCTGCGGACTTCTCCGGCCCGTCGCTG 
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ATGGAGGAGGGTGAGGAGATCAGCCTGTCTGATTTTGAAGGCGAGGTCGTCGTCCTCAAC 
GCTTGGGGCCAGTGGTGTGCACCGTGTCGGGCGGAAGTCGATGACCTGCAGCTTGTCCAG 
GAGACTCTCGACCCCCTCGGTGGCACGGTGCTGGGCATCAACGTCCGTGACTACAACCAG 
ACCATCGCCCAGGACTTCAAACTCGACAACGCGGTGACCTATCCCTCGATCTACGACCCG 
CCGTTTCGTATCGCTGCGGCCCTGGGTGGGGTGCCGACCTCGGTCATCCCGACCACCATT 
GTCCTGGACCGAAGCCACCGCCCGGCCGCGGTGTTCCTGAGGGAGGTCACCGCGTTGTCT 
GGT 

>RXA01841-downstreara 
TAGTCCTGGGAGGTGATGAGCTC 

>RXA0 18 52 -upstream 

AACCACCACCATGCGTGCAGAACGCACTGGTAACCCTTTCTTGCTGGCACTGTAGGGCTA 
AGTTCCGTACTACTTCTTCGAATAGGTATCGTTAATAATC 

>RXA01852 

GTGAGTCAAAACAAGTCCAAGTCTGAAAAGCTTCAGTCATTTGCTGCACCCAAGGGTGTT 
CCTGATTACGCCCCACCAAAATCTGCAGCGTTTTTAGCAGTCCGTGATGCCTTTGTTAAT 
CAAGCACATAAGGCCGGGTTTGAGCATATTGAGCTGCCGATCTTTGAAGACACCGGCTTG 
TTTGCGCGTGGTGTTGGTGAGTCCACTGACGTAGTGAGCAAGGAAATGTACACCTTCGCT 
GATCGTGGCGAGCGCTCTGTCACGCTGCGCCCAGAAGGCACTGCAGGCGTGATGCGTGCA 
GTTATTGAACACAGCCTGGACCGTGGACAGCTTCCCGTAAAGCTGAACTACGCCGGACCA 
TTCTTCCGTTATGAGCGTCCTCAGGCAGGGCGTTACCGTCAGCTTCAGCAAGTAGGCGTA 
GAGGCAATTGGTGTGGATGATCCAGCGCTTGATGCGGAGATCATTGCGCTTGCTGATCGT 
TCTTACCGCAGCTTGGGGCTGCAGGATTTCCGTCTGGAGCTCACCAGCTTGGGTGATCGT 
CACTGCCGTCCCGAGTATCGTCAGAAGCTGCAGGATTTCTTGTTTGCACTTCCTTTGGAT 
GAGGAAACCCGCAAGCGCGCAGAGATCAACCCACTTCGGGTGTTGGATGATAAGCGTCCT 
GAAGTCCAAGAGATGACTGCGGATGCACCATTGATGCTGGATCACCTTGATGCAGAGTGC 
CGTGAGCACTTTGAAACAGTGACTGGTTTGCTCGATGACATGGGTGTTCCATATGTGATT 
AACCCACGCATGGTTCGTGGTTTGGATTACTACACCAAGACTTGTTTTGAGTTCGTTCAC 
GATGGCCTGGGCGCACAGTCTGGCATTGGTGGCGGCGGACGCTACGACGGTCTGATGGCA 
CAGCTTGGCGGACAGGATCTGTCTGGCATCGGCTATGGCCTGGGTGTGGATCGCACCATG 
TTGGCTCTGGAAGCTGAAGGTGTGACTGTTGGTGCTGAGCGTCGCGTTGATGTGTACGGC 
GTTCCACTGGGCAAGGATGCTAAGAAGGCTCTTGCTGGAATCGTGAACACGCTGCGCGCT 
GCGGGTATTTCCACCGATATGTCTTACGGCGACCGTGGCCTGAAGGGTGCCATGAAGGGC 
GCTGACCGCTCCAACGCGTTGTACACCTTGGTGCTGGGCGAGCAGGAGCTGGAGAACAAC 
ACCATCGCGGTGAAGGATATGCGTGCGCATGAGCAGCACGATGTCGCATTGGACGAGGTT 
GTGGCCTTTTTGCAGGGGAAACTTATT 

>RXA01852-downstream 
TAAATAATTCATAAGTAAAAAAC 

>RXA018 62-upstream 

TCTCACAGTAATGTGGATGCCAGCACAAGTATGTCCGACCACCCCAGCGATGAAGCGTAA 
ATAATCCAACTCCCTACTCATCGCTAGGAGGCACAGACTC 

>RXA018 62 

ATGGCCTATGACTTCGTCATTGGAATGGACGTCGGCAAATACTTCCACCACGCCTGCGTC 
CTCGATCCCCAGGGCAGACAAGTCCTATCCAAACGCATCAACCAACACGAAGGCTCGCTA 
CGCAAGCTCTTCGACAAATTCCTGGCCAATGACGCCGAGGTCCTTGTCGTCGTCGATCAG 
CCCAACAACATCGGCAGGCTAACCGTCGCAGTCGCCCAAGCAATGGGAGCCGACGTTCGC 
TACCTCCCCGGGCTTGCCATGCGACAACTTTCACGTATCCACGTCGGCAACTCCAAGACC 
GATGTACGGGACGCTTATGTCATCGCCCATGCCGGCCTCAACCTTCCGGATGCCCTGCGT 
AGCGTCGACCGCGTTGAGGAAGTCTTCCTCCAGCTGAAAGTCCTCAACGGTATCGACGAA 
GACCTCGCCCGCGCCTACACACGCCTGATCAACCAGATGCAATCCGCGCTCGTGGGCACC 
TACCCCGCATTCGAACATGTCCTGCGTGGGCAGATGATTCACCGCAAGTGGATTCTCCAC 
CTTCTGGCGAAATACGGTGGCCCCACCAAGATTCGACGCGTCGGCAAAGCACGGCTGGCA 
GCTTTCGCACGTGGTCACAGGGCACGTAATCCTGAGCCAGTTATCGATGCCATGCTTGCT 
GCGATCCACGGCCAGACGGTATCCATCGCCGGCGCAGAATACGCGGAACTTGGCGTAGCA 
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ATGTCCGCCAAAGATGCACTAGCCAAGCTGGAGCACCGCAAAGAGATTGAAGGCCAGGTA 
CTCGAGCTGATCCAGGACATTCCTCAGACCGAGATTCTCTTGTCCATGCCCGGCATCGGC 
CCACGTAGCGCCGCGCAAATCCTTATGACCGTCGGCGATATGTCCGACTTTCCCGATGCA 
GCGCACCTGGCGTCCTATGCAGGCCTGTCGCCGCAGACAAATCAGTCGGGAACGTCGATC 
ATGTCGAATTCGCCCAACCGGGCCGGCAACAAGAAATTGAAGAACGCCCTATGGCAGTCG 
TCTTTTGCATCGATCAGATTCCACGAGCGTTCCCGGCAATTCTATGAACGAAAACGCAAC 
GAAGGCAAAAGACACAACGCCGCAGTCGTCGCGCTCGCACGCCGACGCCTCAACGTCCTC 
TTCGCCATGATGCGCAGCGGAGAGCTCTACAGAGACATCCCCACAGCCCAGGAGGCCGCA 
GCGGCC 

>RXAO 1 8 6 2 - downs t r e am 
TAGCCCCTACAAGCCCCGAAGCC 

RXA018 63-upstream 

TTAGAAATGTTGTTAACCTCTATTAAAGTATGCACATCATCGAGGTATATATACACAA 
>RXA018 63 

AT G AAT T C AAACCT AAC AT T G CC T C AAG AT C GT T AT T T AGAT AT T GC T G AAT AT AT CG AT 
GTTATGCATATCTCACATAACTGGGGAACAACTGATGAATTCGCAAATGTTGGCTTTGGC 
GCAATGAAGAAGCAACCACCGTTAAAAGCTAAGTTAAAATTATATGAACAAATGATTTCG 
AATGCACGTACATTATCAGAACAAGGAATGTTTGTATCTGCGGAAACAATGCTCAATCAA 
AGTACGCTACCACATTTACGAAAAATACATCAAGAAGTCGTTCATGATATGAAATGTAGC 
AGACACGAGATTCACCCTATGTATCCAGCTGACTTTGCAAGTCAATTAAATGTGTTAACT 
CTAGCGGAAATGAAAAAGACAATTCATGATATATTGGATTTCAGAGATGAAGATATTTGG 
ATGTTATTTGGTACTTTGCCTGTGTTTCCATGCTTAAAGGATGAT GAAGATCAAAAGTTA 
CTATCACGTTTAAGAAATGCTAACAATGTAACGACTAGAAATGACCCGGATGGCCGTAGT 
CGTTTAAATGTCAATGTATTTACAGGTAATGTAATCGTAACTGATTTCGGAGATGAAACA 
GG T AC AAT T T C GAAT AT AC AAAAAGAT AAAT T AACAGAT GT AT TT GAT AAATGGT TATCC 
TCTGATCTTGCTAAATCATTAAATTGTCATTGTTCCGAGTTTAGTTGTTTAGGACCAAAT 
GTTCTTGTTAAAAATATGTACTATCCGAATATGGATTTTAAAGATAATGAGCGTCATATG 
C AC AAAC AACC AC AAAT T AT AC AAT T T 

>RXA01863-downstream 
TAAAAACTCTTAAT TAT GCGGAG 

>RXA018 64 

AATGAACGCTACTGGACCGGCCCACGCCCAGAAACCCACGGACCAAACGATCCAGGCGGC 
GTAGACCTCTACGTCGGTGGCGTCGAGCACGCAGTTCTCCACCTGCTCTACGCACGTTTC 
TGGCACAAGGTCCTCTTCGACCTGGGCCACGTCTCCTCCAAGGAGCCATACCGTCGCCTG 
TACAACCAGGGCTACATCCAGGCCTTCGCCTACACCGATTCCCGTGGCGTCTACGTGCCT 
GCCGATGATGTCGAAGAGAAGGACGGAAAGTTCTTCTACCAGGGCGAAGAAGTCAACCAG 
GAATACGGAAAGATGGGCAAGTCCCTGAAGAACGCCGTTGCCCCAGACGATATCTGCAAC 
AACTTCGGTGCTGACACCCTGCGCGTTTACGAGATGGCCATGGGACCTTTGGACACCTCC 
CGTCCATGGGCAACCAAGGACGTCGTCGGTGCGCAGCGCTTCCTCAGCGTC 

>RXA01872-upstream 

ATTGCTTGGCTCATGGAGTTCATCATGCGCCAACAGCAAATATTAGTAAAATGTTAGAAA 
TAGCTGTTTTTGATTCACTTTGTGCATGTAGGCTGTGACC 

>RXA018 72 

ATGGGCAACGACGGCGGAGACCTGCGAATCGACGACCTACGCAGCTTCATTTCAGTCGCT 
CAATCAGGCCACCTAACCGAAACTGCCCAAAGATTAGGCATCCCGCAGCCCACACTTTCC 
AGACGAATCAGCCGAGTGGAAAAACACGCAGGCACCCCACTTTTCGACCGCGCCGGCCGC 
AAACTCGTCCTCAACCAACGAGGCCACGCCTTCCTCAACCACGCCAGCGCCATCGTCGCA 
GAATTCAACTCCGCCGCAACTGAAATCAAACGCCTCATGGACCCAGAAAAAGGCACAATC 
CGACTGGACTTCATGCATTCCTTGGGCACTTGGATGGTCCCCGAACTTATCCGAACATTC 
CGCGCCGAACACCCCAACGTAGAATTCCAACTCCACCAAGCGGCAGCAATGCTCCTGGTA 
GATCGTGTTTTGGCTGATGAAACTGACCTCGCATTAGTTGGCCCCAAACCTGCCGAGGTT 
GGTACCTCTTTAGGGTGGGCGCCACTGCTTCGTCAACGACTTGCCCTAGCTGTTCCCGCA 
GATCACCGGCTTGCCTCCTTTTCTGGCCAAGGAGAATTGCCGTTGATTACTGCGGCGGAA 
GAACCTTTCGTGGCGATGCGAGCAGGTTTCGGCACCCGACTCCTCATGGATGCATTAGCC 
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GAAGAAGCCGGTTTTGTTCCCAATGTGGTTTTCGAATCCATGGAACTCACCACCGTCGCA 
GGGCTTGTCAGCGCAGGTCTCGGCGTTGGTGTGGTTCCGATGGAT 

>RXA0187 8-upstream 

GGTTCAGGCTGCACAAGGTTGGGGAGCATGGCCTGCTTGCACCGCAAGCTTGGGCATCCG 
ATAGTAGAAATCTGGCATCCAATAGGTAGATTGGGATGCT 

>RXA01878 

ATGGAAGAACCCTCAGGTGCACAGCTGCTCGGCCCGGTAGAAATCCGTGCGCTGGCAGAA 
AAGCTCGACGTCACACCAACTAAGAAGTTGGGGCAGAACTTTGTTCACGATCCCAACACG 
GTGCGTCGCATTGTTGCTGCGGCAGAGCTCACCCCAAACGACCACGTGGTGGAAGTTGGC 
CCTGGTCTGGGCTCTCTGACCCTTGCCCTGGTGGAATCTGCTGCTTCAGTAACTGCGGTG' 
GAAATTGATCCCCGTTTGGCTGCGGAATTGCCGGAGACTTTTCAGTGGCGCGCGCCGGCC 
CTTGCTCACAAGTTGAGCATCGTGCTGAAAGACGCCCTGAAGGTTCAACAATCCGATATG 
GCTGTTCAACCCACCGCCTTGGTGGCTAACTTGCCGTACAACGTCTCTGTCCCTGTCTTG 
TTGCACATGATGGAGGAGTTTCCCACCATCAACAAGGTGCTTGTCATGGTGCAGGCAGAG 
GTTGCTGATCGTTTGGCTGCGGATCCAGGATCGAAGATTTATGGTGTGCCTAGCGTGAAG 
GCGTCCTTCTACGGTCCAGTTACTCGCGCCGGGTCGATTGGTAAGAATGTCTTTTGGCCA 
GCTCCAAAGATCGAATCCGGTTTGGTGAAGATCGTGCGCGAAGACACCGCGTGGAAGCAG 
GACGATGAGACGCGTAAGAAGGTGTGGCCGATCATTGATGCTGCTTTCTTGCAGCGCCGT 
AAAACCCTAAGAGCTGCGCTTTCTGGACACTACGGTTCTGGCCAGGCAGCTGAGGAAGCT 
TTGCGGGCCGCTGATATTGATCCAACGCTTCGTGGCGAAAAGCTTGATGTCACTGACTAT 
GTGCGCCTAGCTGGGGTGTTGCAGCAAAAGGATGAGAAG 

>RXAO 187 8 -downstream 
TGAAAATTACCGCTAAGGCGTGG 

>RXA0 1 91 3-upstream 

ACCTGTACGATCACTTTTTAGACGGGCGGGTAGGGCTACTGTGCCCTAACCTAAGCTTGT 
AAAGCAT TAAT T AT CCAT ACAT AAGGAGGATCGCC CCG TA 

>RXA01913 

ATGGCGAACTACACCGCTGCGGATGTTAAGAAGCTCCGCGAACTCACCGGTTCCGGCATG 
CTCGATTGCAAGAAGGCTCTGGAGGAGTCCGCTGGCGACTTCGACAAGGCTGTTGAGATC 
CTGCGCGTCAAGGGCGCAAAGGACGTCGGAAAGCGTGCAGAGCGTAACGCTACCGAAGGT 
CTCGTTGCAGTTTCTGGCAACACCATGGTCGAGGTCAACTCTGAGACCGACTTCGTTGCA 
AAGAACTCTGACTTCAAGGAATTCGCTGCAAAGGTTGCAGACGCAGCAGCAGCTGCAAAG 
GCTAACTCCCAGGAAGAGCTCGCAGCAGTTGACGTGGACGGACAGACCGCAGACGCAGCT 
CTGCAGGAGTTCTCCGCAAAGATCGGCGAGAAGCTTGAGCTTCGTCGCGCAGTAACCCTC 
GAGGGCGACAAGACCGCTGTTTACCTCCACCAGCGTTCCGCTGACCTGCCACCAGCAGTT 
GGCGTTTTGGTTGCTTTCACCGGTGAAGGTGAAGCAGCTGAGGCAGCTGCACGTCAGGCT 
GCAATGCAGATTGCTGCTCTGAAGGCTTCTTACCTCACCCGTGAGGACGTTCCTGCAGAG 
ATCATCGAGAAGGAGCGCTCCATCGCTGAGCAGATCACTCGCGAAGAGGGCAAGCCAGAG 
CAGGCTATCCCTAAGATCGTTGAGGGTCGTTTGAATGGCTTCTACAAGGAGAACGTACTT 
CTTGAGCAGTCCTCGGTAGCTGACAGCAAGAAGACCGTTAAGGCTCTTCTGGACGAGGCT 
GGCGTTACCGTCACCTCCTTCGCTCGCTTCGAGGTCGGCCAGGCT 

>RXA01913-downstream 
TAAGGCCACTTGAAGGTTGTGGG 

>RXA0192 6 

CTGCGAAGCTTCTACACCCCAGAACAAGCCATCGAACGCGAAGGCGACGTCTGGAAAGCC 
GCCACCGAAGAAGCAGAACTCCTCGCAGCTGACGGCGCCGTCCACGACCAGGAACTCTTC 
CTCAACTGCACCACCTCCCCACTGATCTTCGCCTCCGCGATGCTCAACTTCGGCGTCCAC 
CAAATCCTGGACACCCTCTGCCAACTCGCACCATCCCCCGCCGGCCGCGACGCAGACCCC 
AAAGCCCTCGAAGCCGCCACCTCCGCAATGGACGACCACCGCGACACCACCGACGACTTC 
TCCGGCGTCGTCTTCAAAGTCCAAGCCGGCATGGACAAAAACCACCGCGATACCCTCGCC 
TTCATGCGCGTCGTCTCCGGCGAATTCGACCGCGGCATGCAAGTCACCCACTCCCAATCC 
GGCCGCAGCTTCTCCACCAAATACGCCCTCACCGTCTTCGGCCGCACCCGCTCTACCGTC 
GAAACCGCCTTCCCCGGCGACATCGTCGGCCTCGTCAACGCCGGCGCCCTCGCACCAGGC 
GACACCATCTTCGAAGGCCGAAAAATCCAATACCCACCAATGCCAAAATTCGCGCCAGAA 
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CACTTCCGCATCCTGCGCGCCAAATCACTCGGCAAATACAAACAGTTCCGCAAAGCCCTC 
GAGCAGCTGGAC 

>RXA0 1938 -upstream 

CCGCGATGAGGAACGCCCACGCGCAGGCGTGCTCCGCGGGACGCGAATTTGTGATGAAGG 
ATTCTTACTCCTTCGACATCTCGGGATGCTGGT 

>RXA01938 

TTGGACGAGTCCTACGCAAAGCACCGCGCAGCGTATCAGCGCATCTTTGACCGCCTTGGC 
TTGGAATACGCCATCTGCCAGGCAACCTCTGGTGCCATGGGCGGATCCGCTTCCGAGGAA 
TTCCTTGCAGTATCTGAAAACGGCGAAGATACCTTCGTGCGCTCTACCTCCGGCAATTAC 
GCCGCAAACGTGGAAGCTGTTGTTACCCAGCCAGGCGTTGAGCGTGACATCGAAGGCCTG 
CCAGAACCAGTCACCTACGAAACTCCTGTTTCTGAAACCATCGATGCTTTGGTTGATTGG 
GCTAACTCCATCGACGTGCAGATCGAGGGCCGCGAGGTCACCGCAGATGACACCCTCAAG 
TGCATTGTGGTGAAGGTCCGCGAGCCAGGTGCCGAAGAAGCAGAACTCACTGGAATCTTG 
CTTCCAGGTGACCGCGAAGTAGACATGAAGCGCCTCGAGGCATCACTTGAGCCAGCAGAA 
GTTGAACTCGCAGTGGAATCCGACTTTGCCGACAACCCATTCCTGGTCAAGGGCTACGTC 
GGACCAGTTGGCCTGGCCAAGAACGGCGTGAAGGTCCTTGCCGATCCTCGCGTTGTCACC 
GGTACCTCCTGGATCACCGGCGCCGATGAAAAGGAACGCCACGTCGTAGGCCTCGTCGCC 
GGACGCGATTTCACCCCAGACGGCTTCATCGAAGCTGCAGAAATCAAGGAAGGCGACCCA 
GCGCCAGCAGGCGAGGGCACCCTCACCCTTGCTCGCGGCATCGAAATTGGCATATCTTCC 
AGCTCGGCCGCAAGTACACCGAAGCCTTCGACGTCCAAATCCTGGACGAAAACGGCAAGC 
GCGCCATCCCAACCATGGGCTCTACGGGCTCGGTGTCACCCGCCTGCTCGCCGTCCTGGC 
AGAACAGCGCCACGA 

>RXA01938-downstream 
TGACGCTGGCCTCAACTGGTCCG 

>RXA0195 3-upstream 

GCATATCAGCAGCAGTATGGATTAGCAGCAGCGTAAGAAGAAAAATCAATCAAGCTGTCT 
CAAAAACTTGACGAGCGCAACCTGGGGGATCTACCAGCGG 

>RXA01953 

ATGATCGCGGCCTACCGCGAGAAGGACCGATCCCTCGGCCGCGCGGCGATGGAGGCGCTC 
ATCGACGCCGTCAGCCAAGACGTCCCCGCCGGGCTGGACGAGTTGCGCAAGCTCGGTCGG 
ACCCTGAAGGCTCGCGCCACCGACGTGCTGGCCTACTTCGAGCGGCCTGGCACCAGCAAT 
GGCCCCACAGAGGCGATCAACGGACGCCTGGAGCACCTGCGCGGCTCGGCCCTGGGCTTC 
CGCAACCTGACCAACTACATCGCCAGATCCCTGCTCGAGTTCCGGCGGATTCAGACCTCA 
ACTACACCCTCATCTGTGAAGAGCCGCTTTAGACATCCCTCATCGTCACGGACCACTATG 
AACGATGTCCCGACTCACCTA 

>RXA01953-downstream 
TGAACGATGTCCTGAACCTACAC 

>RXA01 95 4 -upstream 

GTGACCAACGGCTGTGGCGGACAACTCGGATCGAGTGCGTCGACGGGCAGCGTGTGGCTC 
ATCTCGCGGAGCTCGACGTCGAAGAACCCGAGACTCGGCA 

>RXA01954 

GTGCTTGCCGACGACGTGGTGGTCGTCGCGGAGTTCCGGGATCGCATCTACCCCGGCCTG 
GTGGAGACAGGCAGGGTTGAGCGGGGCGGCGACAAGCCGTTCCACACGGTCGTCAACGCT 
GAGAACTACCACGCGCTGGAGATGCTGACCTATACGCACCGGCATTCCATCGACGCCATC 
TACATCGACCCGCCGTACAACACCGGGGCGAGGGACTGGAAGTACGACAACGATTACGTC 
GCGAGTGATGACGACTATCGACACTCGAAATGGCTGGCGTTCATGGAGCGACGGTTGAAG 
ATCTGTCGGGAGCTCATGCGTAGCGATGCTACTCTTGTGGCACCTATCGATGAGCATGAA 
GTAAACCGTTTGGGCGTGTTGCTAGATCAGCTCTTCCCGGAATCTACGCGGCAACTCGTC 
ACAATTGTCAACAACCCTAAAGGCGTTACTCAGGGATATCTTTCGAGGGTCGAAGAGTAT 
GCGTTCTTTGTATTTGGTCCTGACGCGCGAATCGGTTCGGTCGATGACGACCTTCTGACG 
CATCGAGACATGGCCGATGCTGAAGGGGAACTGCAGAGGCCTCGATGGAAGGGGCTCTTG 
CGGTCGGGCGACGACTCGCTTCGAGCTGACCGTAAAGATATGTTCTATCCGGTGTGGTTC 
GATGAGTCGACTGGGCGACTCAGCCACGCGGGCGAAGCATTGCCACTTGACGAAACTCCT 
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GACTTCAGTCCGCAGGATGGCCTGACGCCGATCTGGCCTAT TAGGCGGGACATGAAGGAG 
GGGCCTACCCGGGCAGCGCCACGCCGTTCGATCCTTGACTACGCGCTACACCCTCATCTG 

>RXA01954-downstream 

T G AAG AG C C AC C AAAC C T G G G AC 

>RXA0197 5-upstream 

AGAACACATATGACCATGCGCTATCACCCAGATTTCGATGTGTGGTCATTCGATCTCAGC 
C AAAC C C C G AAGC C T T C G AC AC AG AT T GG G C AG G A T T AAT 

>RXA0197 5 

TTGTCACACCACACTCACCTCAATAACTACATCACGAGCTTGAGTGATAACGCTGATCTC 
CGTGAAAAAGTCACCGCAACCGTAGACGCTTTCCGCCATACCGTCATGGATGACTTCGAC 
TACATCAGTGATCAACAAGTCCTGCTTTATGGCGATGTCCAAAGCGGTAAAACCTCACAC 
ATGCTGGGAAT TATCGCAGATTGCCTCGACAGTACGTTTCACACCATTGTTATTCTGACC 
TCGCCTAACACACGGCTCGTGCAACAAACATACGACCGTGTTGCCCAAGCATTTCCAGAT 
ACTTTGGTGTGCGACCGTGACGGATACAATGATTTCCGTGCGAATCAAAAGAGCCTCACC 
CCGCGAAAATCTATCGTAGTCGTCGGAAAAATACCTGCAGTTCTTGGTAATTGGTTACGC 
GTCTTTAACGACAGTGGCGCACTTTCTGGACACCCTGTACTCATTATTGATGACGAAGCA 
GATGCGACAAGTCTCAACACCAAAGTAAATCAGTCTGATGTTTCGACCATTAACCACCAG 
CTCACTAGCATAAGAGACCTTGCCACAGGATGCATCTACCTTCAGGTCACAGGTACACCT 
CAAGCGGTGCTTCTTCAAAGCGACGATAGCAACTGGGCAGCGGAACATGTGCTTCACTTC 
GCACCTGGTGAGAGCTACATCGGTGGTCAACTTTTCTTTTCTGAGCTCAACAACCCTTAT 
CTACGACTTTTCGCTAATACCCAATTTGACGAGGATTCTCGCTTCAGCGACGCCATTTAC 
ACCTATCTCTTAACCGCAGCACTGTTCAAACTTCGCGGTGAAAGCTTGTGTACCATGCTC 
ATTCACCCCAGCCACACTGCATCCAGTCATAGAGACTTCGCGCAAGAAGCCCGCCTCCAA 
CTCACTTTCGCCTTCGAGCGATTCTATGAACCAATGATTCAGCACAATTTCCAACGTGCT 
TATGAACAGCTCGCACAAACTGACAGCAACCTGCCACCCTTGAGAAAAATTCTTAACATT 
CTTGGTGGCATGGAAGATGACTTCTCCATCCACATCGTCAATAGCGACAACCCGACTGTT 
GAGGAAGATTGGGCTGATGGTTATAACATTATTGTCGGTGGCAACTCGCTTGGGCGCGGT 
TTAACATTCAACAACTTGCAAACCGTTTTCTACGTGCGCGAATCCAAGCGACCACAAGCA 
GACACCCTGTGGCAGCACGCCCGCATGTTTGGCTACAAACGCCACAAAGACACCATGCGT 
GTGTTCATGCCGGCCACTATTGCTCAAACCTTCCAAGAGGTCTATCTCGGCAACGAAGCT 
ATTAAAAATCAGCTCGATCATGGCACGCATATCAACGACATTCGGGTCATTTTAGGTGAT 
GGCGTCGCACCTACTCGTGCCAATGTTCTCGACAAACGCAAAGTTGGAAACCTCAGCGGT 
GGCGTCAACTACTTTGCCGCTGATCCTAGAATCAAGAATGTCGAAGCACTCGACAAAAAA 
CTCTTGGCCTACTTAGACAAGCACGGTGAGGACTCCACCATCGGTATGCGCGCGATAATC 
ACCATTCTCAACGCCTTTACTGTAGACCCCAACGATCTCGACCTCGCGACCTTCAAGGCT 
GCGCTCCTTGACTTTGAACGCAACCAACCTCATCTCACAGCACGTATGGTGCTGCGAACA 
AACCGCAAAGTCAATCAGGGTACAGGCGCCCTGCTCTCCCCTACTGATCAAGCTCTCAGC 
CGTGCAGAAGTCGCACACCCATTATTGATCCTATACCGCATTGAAGGTGTTAACGATGCT 
GCTGCGCAACGAGGTGAACCTACGTGGTCAAGCGACCCTATCTGGGTGCCTAATATTAAA 
CTCCCTGGTCAACGTCAATTCTGGTGCGTAGACGGC 

>RXA01975-downstream 
TAAACCTCGCCACCACCAAAAAA 

>RXA0 19 98 -upstream 

AACCATCATCTTGGAGTTCAGGGTCACCTGCAGGATAACCTAAAACGGTGCTGTTGCAAA 
GTTGGGGCAGTAGGAAGACCGGCGTGGAATAATCAGGTCC 

>RXA01998 

ATGGGCATCTTCTCCGGTCGGCAGTTCCCTCGTGAAATCATCCTGTGGGCGGTGCGGTGG 
TACTGCCGCTACGGCGTGAGCTATCGCGACCTCGAAGAGATGATGACCGAGCGGGGAGTG 
CCGGTCGATCACACCACGATCTACCGCTGGGTCCAGAAATATGCTCCTGAGCTGGATAAG 
AAGACCCGGTGGTATCGGCAAGTTCCTGACTGGCAGGCCAGGTCCTGGCGGGTGGATGAG 
ACCTATATCCGGGTCGGGGGAAAGTGGTGCTACCTCTATCGGGCAATCACCGCCGGTAGC 
CAGACCCTGGACTTCTACCTCTCCCCGAAGAGAAACGTCGCGGCGGCGAAGCGTTTCCTG 
GCGAAGACGCTGCGGTCGAATAAATCGGCAGGCTATCCGCGGGTGATCAGCACCGACAAG 
GCCCCCTCACTCGCCAGGGCAATCTCTGAGCTGAAGGCGGAAGGCGTCTGTCCATCGACG 
GTCGAGCATCGTCGGGTGAAATACCTCAACAACGTCATTGAAGGCGACCATGGTCGGTTA 
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AAGCGGATCCTGGGGCCGAAAGGCGCATTCAAAAACCGAACGTCTGCCTACCGGACGTTG 
AAAGGGATGGAGGCGATGCACTCATTGCGGAAGGGGCAGGGCACGATGTTTGCCTATGGT 
CACCCGAATCCGGATGCAGTGATTGTTAGCCGGGTATTCGAGACGGCC 

>RXA01998-downstream 
TGACAACACAGGCACATAGCGTT 

>RXA02002-upstream 
GCTATTCTTAATACCC 

>RXA02002 

ATGAGCAACGCCAATCCCGACACCACCGCCGCCGAGGCACATCGCCGCAGAACATTCGCC 
GTAATCGCACACCCCGACGCCGGTAAATCCACCCTCACCGAGGCATTGGCGCTGCATGCA 
CACATCATCTCCGAAGCCGGCGCCACCCACGGCAAAGCAGGCCGCAAAGCCACCGTTTCC 
GACTGGATGGAAATGGAAAAAGACCGCGGCATCTCCATCGCCTCCTCCGCACTCCAATTC 
GAGTACGCACCAGAAGGCCACGCAGGCGAGCCCTTCATGATCAACCTCGTGGACACCCCA 
GGCCACGCCGACTTCTCCGAAGACACCTACCGCGTCCTCATGGCCGTCGACGCAGCAGTC 
ATGCTTATGCACTCCGTC 

>RXA02015-upstream 

CCCAGAGTTCGTTGAGACCGAACACTTCCTGCTCGACCTGCCAGCACTGGCTGAAGCACT 
AACCGAGTGGCTGAAGGGACGCGAAGACTGGCGTCCAAAC 

>RXA02 015 

GTGTTGAAGTTCTCGCTCAACCTGCTGGACGATATCCGCCCACGCGCAATGTCGCGCGAT 
ATCGACTGGGGCATCCCAATCCCAGTTGAAGGATGGCAAGACAACAACGCCAAGAAGCTC 
TACGTCTGGTTCGACGCTGTCGTGGGCTACTTGTCCGCATCCATCGAATGGGCCTACCGC 
TCCGGCGACCCAGAAGCATGGCGCACCTTCTGGAATGATCCAGAAACCAAGTCCTACTAC 
TTCATGGGCAAAGACAACATCACCTTCCACTCCCAGATCTGGCCAGCGGAGCTTCTCGGC 
TACGCAGGCAAGGGCTCCCGCGGTGGAGAAATCGGTGACCTGGGTGTTCTGAACCTGCCT 
ACTGAGGTTGTTTCCTCTGAGTTCCTGACTATGTCTGGATCCAAGTTCTCCTCATCCAAG 
GGCGTTGTCATCTACGTGAAGGACTTCCTCAAGGAGTTCGGCCCAGATGCGCTGCGATAC 
TTCATCGCTGCGAGGCCCAGAAACAACGACACCGACTTC 

>RXA02025-upstream 

CTATTTATCGGGTAGCGGGTCACAAGCCCGGAATAATTGGCAGCTAAGTAGGGTTGAAGG 
GCATAAGGCTTCCTCAATTTTCGAAAGGAACATTCCTGTT 

>RXA02 025 

ATGGCATGGTTTTTCGCACCCGAACCCGTGATGGTTACCGCTGATGAGGCGCTTAAAGGT 
GGCAGGCATCCTGTTTTAGAAAATCCTGCGCCGCACACTGTGTTGGGAACTCCTGTGACT 
GGTCCGTGGAAAGAAGGCCAGCAGCGAATTTGGATTGGCCTTGGTTGTTTCTGGGGTGTG 
GAGCAAATGTATTGGCAGATGGATGGCGTTGAGGGAACTTCGGTTGGTTACGCCGGCGGT 
TTCACCCCTAATCCCACTTATCGCGAGGTGTGTTCTGGGCGCACCGGCCACACTGAAATC 
GTGGAGGTTGTTTACGATCCTTCGAAGATTTCCCTCGAGCAGCTTGTTGCCCGCGGCCTG 
GAAGCACACGATCCGACTCAGGGTTTCCGCCAGGGTAACGATGTGGGAACGCAGTACCGC 
TCTGCTTATTACACCGAGAACGAAGAGGACGCTGCGCGCGTAAAAGCCGTGGTCGATGCC 
TATGGTGAGACGCTGAAGCAGCACGGTTTTGGTGAAATCACCACGGAAATCGGTGTCATT 
AGCCCGTCTGACTACTTCCTCGCCGAGGATTACCACCAGCAATACCTGGACAAGAATCCC 
GATGGCTACTGCCCTCATCACTCCACGGGCATCCCGTGCGGGGTAGAAGCT 

>RXA02025-downstream 
TAAAAGATTTTTGCTTTTCGACG 

>RXA02 0 47 

TGGGACGACCGCGTCCACCCCGCGCACGCGCGCCTTTTTGCTCAAGCTTTGCTTGATGCG 
GGCCAGGCCGTGGAT TACTACGAAAACACCGAGGGCGGCCATGCCGGCGCGGCGGATAAC 
AAGCAGACCGCGTTTGTGGAATCGCTGATCTACACCTGGATCGAAAAGACTTTGGATCAG 
CAGGGTAGCATT 

>RXA02 04 7-downstream 
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T AATACC TAT GAT TAT GCGAAGG 
RXA02 065-upstream 

C GAGAT G T GAAGTACC T AC AC GC AT TAAG T GCAAAT GAAT T CACAAT T GCC AG AAGATG C 
ACAGGATGTAATCTAGATTTCCCAAGTTCAGTGGGGCAAA 

>RXA02 0 65 

ATGACTTATATGAAAAAGAAGTCCCGAGATGACGCACCCGTCGTAATCGAAACCGTTCAA 
GCAGAACATGCTGAAGAACTCACGGGCACTGCAGCATTCGATGCTGGACAGGCAGACATG 
CCAACATGGGGCGAGCTAGTCGCAGAACATGCAGATAGCGTTTACCGCCTCGCGTACCGT 
CTTTCCGGCAACCAGCACGATGCTGAAGACCTGACCCAAGAAACATTCATGCGTGTCTTC 
CGCTCGTTGAAGAGCTACCAGCCAGGCACCTTTGAGGGCTGGCTGCACCGCATCACCACC 
AACTTGTTCCTTGATATGGTTCGCCACCGCGGCAAGATCCGCATGGAGGCGCTGCCTGAA 
GATTATGAGCGCGTTCCGGGCAATGACATCACCCCAGAGCAGGCATACACCGAAGCTAAC 
CTTGACCCAGCTCTGCAGGCAGCCCTCGATGAGTTGAGCCCAGACTTCCGCGTGGCAGTG 
ATCCTCTGTGATGTTGTTGGTATGAGCTATGACGAAATCGCAGAGACCCTCGGAGTGAAA 
ATGGGTACCGTGCGTTCCCGTATTCACCGTGGACGCAGCCAGCTTCGTGCAAGTTTGGAA 
GCTGCAGCAATGACCAGCGAGGAAGTTTCTTTGTTGGTTCCAACCCAC 

>RXA02065-downstream 
TAAAGTTGGTGTGTTTTCTGACA 

>RXA0207 8-upstream 

ACGCTGGAAGGTGAAGAAATGGGTCGGGGAGAAGGCCCGAACAAGAAGCTGGCCGAGCAG 
GAAGCAGCGCACCAGGCATTCCGAAAGCTTCGGGAGTCCC 

>RXA0207 8 

GTGCCTGAACTGCCTGAAGTTGAGGTGGTGCGCCGCGGTTTAGAAGATCATATGGTCGGC 
CACACCATCGTGTCCGCCACAGTGCTTCACCCGCGCGCAGCCCGCAATCAACTCGGCGGT 
GGCCCCGAAATCGAGGCCAACATCGCAGGGCTTAGGGTCAGCGCTGCCAAGCGACGCGGC 
AAATTCCTCTGGCTTGAGCTTATCGACGCACCCTCCGGCGAAACCCGTCCCGATTTAGGG 
CTACTGGTTCACCTTGGGATGAGTGGACAAATGCTCATCAAAGAACCAGATGCACCAATT 
AGTCCACACCTTCGAGCCAAAGTCGAGCTAGATAATGGCGATGAAGTGTGGTTTGTCGAT 
CAACGCACCTTCGGTTATTGGTGGCTCGGCGACCTAGTTGATGGAGTACCCGAACGCGTC 
TCTCACATTGCCACAGATGTATTGGATGAGTCTGCTGATTTCTCTGCGATTGCGCGGAAT 
TTGAAATCTCGGAAATCGGAGATCAAACGCCTCCTGCTTAACCAAGAGATCGTCTCCGGC 
ATCGGAAATATCTATGCCGATGAAATGCTCTGGCAAGCAAAAATTCACCCATTGCAACGT 
GCCGATCGACTGTCCCTAGCTCGCTTGGAAGAACTTCTTCAAGCTGGCAAAGACGTGATG 
ACCAAAGCACTTGCTCAAGGTGGCACCTCTTTCGACGCGCTCTATGTCAACGTCAATGGC 
AACTCCGGCTACTTTGCGCTGTCATTGAATGCTTATGCGCAAACCGGGGAGCCGTGCGGA 
CGCTGCGGAACATTAATCATCCGGGAGAGTTTCATGAACCGCGGCTCCCACTACTGCCCA 
AACTGCCAGAAGCGGCGC 

>RXA02 07 8 -downstream 
TAGCTGATGAGCGAAGCTTTTGA 

>RXA02 1 1 0-upstream 

GAAAC AC T T CCC T TAG AG T CAAAG T GACT G T AAGAT AG C TC AAC AG T T AAAGT C AGAT T G 
ACCCTAAGGTGGTTTCTTGCCCGCTTCACCTGAAATCCAG 

>RXA02110 

ATGGCCGTATCCACGATCATCTTCGCGCTGCGCCCCGGCCCCCAGGATCTCCCCAGCCTG 
TGGGCCCCCTTCGTTCCGCGCACCCGCGAACCACATTTAAATAAATGGGCACTGCCCGGC 
GGTTGGCTGCCACCACATGAAGAACTTGAAGATGCTGCTGCCCGCACACTCGCAGAAACC 
ACCGGCCTGCACCCCAGCTATCTAGAACAGCTCTACACTTTCGGAAAAGTCGACCGCTCC 
CCAACCGGACGCGTGATCTCTGTGGTGTATTGGGCACTTGTCCGAGCCGATGAAGCGTTG 
AAAGCCATCCCAGGAGAAAACGTCCAGTGGTTTCCCGCCGATCATCTCCCTGAGCTGGCA 
TTTGACCACAATAACATCGTCAAATATGCACTAGAACGACTTCGCACCAAGGTGGAATAC 
TCCGAAATCGCCCACTCCTTCCTCGGAGAAACCTTCACCATCGCCCAGCTTCGATCCGTG 
CATGAGGCAGTCCTTGGACACAAACTCGATGCCGCCAACTTCCGAAGATCCGTGGCCACC 
TCGCCCGATCTGATCGACACCGGCGAAGTGCTTGCGGGAACACCGCACCGCCCACCCAAA 
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CTGTT CAGAT TCCAAAGA 

>RXA02110-downstream 

T AAAT T C T GAC GC T CAT TC CAG C 

>RXA02130 

ATGACCTCCGACCTGCAATCCAGGCGACGCCTCGGACTGACTGCCACCCTCGTGCGCGAA 
GACGGACGAGAAGGCGATGTCTCAGCC 

>RXA02130-downstream 
TGATCGGCCCCAAGCGTTACGAC 

>RXA02167-upstream 

GGCCTATCGCATTGACGACGGAATTCCGGTGCTTCTCATCGACGAAGCCACCGAGTGGAC 
CCCC AAC AAC T AG AAG T AC AT CAAGGACAT TTTTAACACC 

>RXA02167 

ATGAACATCATTGACGAACTCTCCTGGCGCGGACTCATCAACCAGTCCACCGACCTTGAG 
GCCCTTCGCGAGGAAGCTTCAACCCCCATCACCTTGTACTGCGGATTCGACCCAACCGGT 
CCATCCCTCCACGCAGGACACCTCGTTCCACTGCTCATGCTGCGCCGTTTCCAGCAAGCA 
GGACACAACCCAATCGTGCTCGCAGGTGGCGCAACCGGCATGATCGGCGACCCCCGCGAT 
GTCGGCGAGCGCACCATGAACTCCGCAGACACCGTCTCTGATTGGGCAGAACGCATCTCC 
GGTCAGCTCAGCCGCTTCGTTGATTTCGACGGCGAGCACGCAGCCCGTCTGGTCAACAAC 
GCCGAGTGGACCAACGAAATGTCCGTAGTGACCTTCCTCCGTGATGTAGGAAAGCACTTC 
TCCCTCAACACCATGCTCGCCCGCGACACCGTCAAGCGTCGCCTCGAGTCCGACGGCATT 
TCCTACACCGAGTTCTCCTACATGCTGCTACAGGCCAACGACTACGTTGAACTGAACAAG 
CGCTTCGGCTGCACCCTGCAGGTAGGTGGCGGTGACCAGTGGGGCAACATCGTTTCTGGC 
GTTGACCTCAACCGTCGCGTCAACGGCACCTCTGTCCACGCAGTGACCGTACCTTTGGTT 
ACCGATTCCGACGGCAAGAAGTTCGGCAAGTCCACCGGCGGCGGAAGCCTCTGGTTGGAT 
CCGGAAATGACCAGCCCATACGCTTGGTACCAGTACTTCATCAACGCATCCGACGCTGAC 
GTGATCCGTTACCTCCGCTGGTTCACCTTCCTCACCCAGGAAGAACTTGCTGAGTTGGAA 
GTTGAAGTTGCAGAGCGCCCATTCAAGCGCGAAGCACAGCGTCGTCTTGCACGCGAAATG 
ACCAACTTGGTTCACGGAACCGAAGCAACCGAAGCAGTCGAGCTTGCTGCTCAAGCACTG 
TTCGGCCGCGCAGAACTCCGCGACCTAGACGAAAAAACTCTCGCTGCATCCGTTTCTGAA 
ACTGCAGTTGCAGAAATCAAGGCAGGGGAGCCACGCACCATCATAGATCTGCTCGTGGCC 
AGCGGACTTGCTGATTCCAAGGGCGCAGCAAAGCGTGCAGTCAAGGAAGGCGGTGCGTAC 
GTAAACAACGAACGCATCGAATCGGATGATTGGGAGCCTTTCGCTGAAGATCTTCTTCAC 
GGTTCATGGCTAGTACTGCGCCGTGGCAAGAAGAACTTCGCAGGAGTTCAGATCCTCGGC 

>RXA02 1 67 -downstream 
TAATAATCGCTGAAATGATTGCG 

>RXA02 174 -upstream 

CTTCGGCCGAAGCCACTTCGTCTGTCATAATGACAGGGATGGTTTCGGCCGTTTTTGCAT 
GAAACCAAAAAATACGATTTTCAAGGAGCATGTACAGCAC 

>RXA02174 

ATGGAAAAGCCACAGATTGAGCTACCGGTCGGTCCAGCACCGGAAGATCTCGTAATCTCT 
GACATCATCGTTGGCGAAGGAGCAGAAGCCCGCCCAGGTGGAGAAGTTGAGGTCCACTAT 
GTGGGCGTTGACTTTGAAACCGGCGAGGAGTTTGACTCTTCCTGGGATCGTGGACAGACC 
AGCCAGTTCCCACTCAACGGCCTCATTGCAGGTTGGCAAGAGGGAATTCCAGGCATGAAG 
GTCGGCGGACGTCGTCAGCTGACCATTCCGCCAGAGGCTGCTTACGGCCCTGAGGGTTCC 
GGCCACCCACTGTCTGGCCGTACCCTGGTGTTCATCATCGATTTGATCAGCGCA 

>RXA02 17 4 -downstream 
TAATTTTCTTTACTGCGCTAAAC 

>RXA0218 2-upstream 

GACCTGTGGCAGCTTTCGTGCCGACGTTTTCTGAAGTCAATGACTACCTATGGAGCACTG 
CACAGCAAGTGTAGGTCGCTCGACTGTTATTCTCGGGGCT 
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>RXA02182 

GTGAAAAAGCTTGCATCCATAGCGATCCTCTCCAGCCTCCCTTTGGCTTCGTGTTCCACT 
CCTCCAACAGATTCAGAGGCTGTCGTTGAGCATCTGGTTCCAGAAATTATCTCCACCCAC 
TCTTTTGATTCCACCTCGTTTACTCAGGGGTTGGAAT TAGATGGCGACGAGCTGATTGTG 
GGAACTGGCCAATACGGTGGTTCCCGAATCTATCGCAGCTCCGTTGATGGCCAGGAATCT 
GTTTCCCAATCGCTTGATCCAGAATTCTTCGGTGAAGGCATCACCAAGTCTGGTGATGCC 
ATCTGGCAGCTGACATGGAATGAAGGTGTCGCTTTCAAGCGTGATGCAGATACTCTCGAG 
GAGTTAGATCGCGTTTCATATAATGGCCAGGGGTGGGGAATTTGCTCAACTGACGATGCC 
CTCATCACCTCTGATGGAAGCTCCACCCTCACCTTTAGGGATCCGGAAACCTTTGCAGAG 
AACAGCACTGTAGATGTGACACTAGACGGCTCTCCGGTTGGGAACCTCAATGAGCTCGAA 
TGCGTTGATGGCGAGGTATATGCCAATATTTTCCTCGATACAGACATCATGCGAATCGAT 
CCGAACTCCGGCGAAGTCACCGCAGTGATCGATGCCTCAAATATTCCTAACAACGCCACA 
CCAGATACAAACAATGTGCTCAACGGCATTGCACATATTCCGGATTCCGATCGTTTTTAT 
ATCACTGGTAAGCGTTGGCCTGACCTCTATGAGGTTAGATTCGTCCCTGCTGAC 

>RXA02 1 82 -downstream 
TAGAAT CAAGAC T CAT GGCAAGC 

>RXA02204 -upstream 

TAGGACGTGTCTCCGCGCTGAACTTGTGCAATGAGCCTGCACATAGCTTGCAAATAGCTT 
GTCGCGGAAATAATTACGGAAAGAAGATAGAGTAAAACCC 

>RXA02204 

ATGCAATCTTGGCCTACACCTGAAGTACCTGCTCTCGCTGGCACGCCTGTGCCTTTGGAA 
TTGTTCGACACTGCAGATCAGGAAGTACGCCTGGTTGAAACCCCACCTGCCGGATCCGAC 
ACACCGGTTGGCATGTACGTCTGTGGCATCACTCCCTACGACTCCACACACTTGGGGCAC 
GCGGCGACATACCTCGCTTTCGATCTGATCTACCGCATCCTGCTGGACAATGATCACGAT 
GTCCACTACGTCCAAAACATCACCGATGTCGATGACCCTCTGTTTGAACGCGCAGCCCGC 
GACGGCGTCGACTGGCGCGACCTCGGCACCAGCCAAATCAACCTCTTCCGCAGCGATATG 
GAAGCCCTGAGCATCATTCCGCCGAAGGACTACATCGGTGCGATTGAGTCCATCGACGAA 
GTCATTGAGATGGTCAAGACGCTTCTCGACGAAGGCGCCGCGTACATCGTCGAGGACGCC 
GAATATCCAGATGTCTACGCATCAATCAACGCCACAGACAAATTTGGCTACGAGTCCAAT 
TACGACGCAGCGACCATGGCTGAGTTCTTCGCAGAACGCGGCGGCGACCCAGAGCGTCCC 
GGCAAGAAAAACCCCATGGATGCCCTCCTGTGGCGCGCAGCCCGCGAAGGTGAACCAAGC 
TGGGAATCCCCATTCGGCGCAGGTCGTCCTGGCTGGCACATCGAGTGTTCAGCAATCGCT 
ACCAACCGCCTAGGACACAGCTTTGATATCCAAGGTGGCGGCTCTGACCTGATCTTCCCT 
CACCACGAGTTCTCCGCAGCGCACGCCGAAGCAGCTCACGGTGTCGAGCGCATGGCTAAG 
CACTACGTCCACGCTGGCATGATATCCCAAGATGGCGTGAAAATGTCCAAGTCTTTGGGC 
AACCTGGAATTTGTTTCCCGCCTCACCGCTGCAGGCCACGAGCCCGGCGCGATCCGCCTC 
GGTGTTTTTGCCAACCATTACCGTGGCAACCGTGATTGGAACGCAGAGAGCCTCGCCACC 
GCAGAACAGCGTCTAGCAACCTGGCGTGAAGCAGCACGAGCTGCAACCAATAGGGAAGAT 
GCCATTGCAGTTGTCGAGCAGCTTCGTGCACACCTATCTGCTGACCTTGATACTCCCGGC 
GCGCTCGCCGCGGTAGATAATTGGGCAGCGGGTATCGACACCACGACCGATTCAAAAGAG 
TTCACCGAGGTAGGAAACATCGTGGTCGCAGCCATTGATGCCCTCCTGGGCGTGCAGCTC 

>RXA02204 -downstream 

T AGGAAATTT CAGGAACAATACA 

RXA02228-upstream 

ACAGAAGCGTCAACTGCTCAACTTCTCGACAGCGACGACACACACGGCGTGGGACGCTAC 
GTTGCTCGCTGGACTTTTTAACTTAAGGGAGATCTAGATC 

>RXA02228 

GTGGTAACACCGATCGCAGTGGTTGGACCCACTGCATCTGGAAAATCAGCTTTGGGAATT 
GCTCTAGCCCACAAGCTTGACGGTGAAGTAGTCAATGTGGATTCCATGCAGCTGTACAAA 
GGCATGGACATCGGCACGGCAAAGCTGACTGTCGAAGAACGCGAAGGCATTGCGCATCAT 
CAGCTCGATGTCTGGGACGTTACCGAAACTGCGTCAGTGGCGAGGTTTCAATCCGACGCC 
GTTGCCGATGTGGAAGATATTATGTCCCGTGGCAAAACCCCCATCTTGGTTGGCGGCTCC 
ATGTTGTACGTCCAATCTTTGGTCGATGATTGGCAATTCCCACCTACCGACAGCGCTGTT 
CGCGCACGCTTTGAGGCCCGCTTGGCAGACATCGGTGTCGAAGCACTACACGCTGAACTT 
ACTCAGCTTGACCCAGAAGCAGCAGCCGTCATCGAAAGCAATGATCCCCGACGCACCGTC 
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CGAGCATTAGAAGTCATTGAACTAACCGGCCAGCCCTTCCAAGCAAGCCAACCGCCCAAA 
GACGCGCCACCTCGCTGGGGAACTCGAATCATTGGCCTGAAAACCACTCCAGAATGGCTA 
AATCCACGCATCGAGCAGCGCACCGCCAGGATGTTTGAACAAGGCTTTGTCGCCGAAGTG 
GAACACCTTGTGCAGCAAGGACTCATCGCTGACTCCACCGCGGGACGAGCAATCGGCTAC 
TCCCAAGTACTGGCAGCCATGGCAGGGGAGATGACCTGGGAAGACGCCTTCGAACGCACG 
GTCACCGGAACCAGACGCTATGTCAGGCGCCAACGCAGCTGGTTCAACAGAGACCACCGC 
GTGTCCTGGGTCGACGCCTCTGGCGATCCCACCGCACAAGCCTTGGAGATTTTGGGTCTA 
CAA 

>RXA02228-downstream 
TAGCGAGGGTGAATTTGACCATC 

>RXA0223 6-upstream 

GCAGGCTGACATCCTTGGTATTAACCAGGTGTACCCTCGATTTCTGGATACTTTGGTATT 
CC TT T TGT CAC T AAAAACCACACGAT AACGGAGGAACC CC 

>RXA0223 6 

GTGGCCCTTCCACAGTTGACTGATGAGCAGCGCAAGGCAGCGCTTGCTAAGGCAGCAGAG 
GCACGCAAGGCACGCGCAGAGCTCAAAGAGAACCTGAAGCGCGGCAACACTAACCTCAGG 
GAAGTTCTGGACAAGGCTGAGTCTGACGAGATCATCGGCAAGACCAAGGTCTCCGCTCTC 
CTCGAGGCTCTCCCTAAGGTTGGCAAGGTCAAGGCAAAGGAGATTATGGACGAGCTGGGC 
ATTGCTCAGACCCGTCGTCTTCGTGGACTGGGTGACCGTCAGCGTCGCGCACTTCTCGAG 
CGTTTCGGCTTCGAGGAT 

>RXA02236-downstream 
TAATTCTTCAGTGTCGGGCGATA 

>RXA0224 2-upstream 

GTGAAAGGCCTAATGGGGTCGTGTCCCATGTGGGATATAAGATGGGGAGACAAGATCATC 
CACCCATAGGAATTATTGTTGAAGGAGCCTTCCCACAACC 

>RXA022 4 2 

ATGGCAGTTCGTGAAGTCAGATTATTTGGAGATCCCGTACTTGTGAGTCGGGCAGATGAG 
GTCGTGGACTTCGATGAATCACTGTCCACCCTGATCGATGACATGTTTGACACCATGGAA 
GATGCCGGTGGCGTTGGTCTAGCAGCAAACCAGGTGGGTGTTTTAAGGCGCGTGTTCGTG 
TTTGATACCTCCCACCAGGAGGGTGGATTGCGCGGACATGTGATCAACCCGGTGTGGGAG 
CCTCTCACTGAGGACACCCAGACTGGCAAAGAGGGCTGTTTGTCCATCCCTGATGTCTCG 
GCTGAGACCACCCGCTATGAAACGGTTCGGCTGTCTGGCCAGGACCGCGACGGCAATCCA 
GTGGGGTTTGTGGCCAATGGATTGTTGGCCAGGTGCATCCAACACGAAACTGATCACCTT 
GATGGCGTGCTGTTTTTGAAGCGCCTTGATCCAGCTGAACGTAAAGCAGCCATGGGCGTT 
ATTCGCGCGTCTGCATGGTTTAACAAA 

>RXA02242-downstream 
TAATGAGTGGAAAGGGCACTTCA 

RXA022 4 3-upstream 

CTGTTTTTGAAGCGCCTTGATCCAGCTGAACGTAAAGCAGCCATGGGCGTTATTCGCGCG 
TCTGCATGGTTTAACAAATAATGAGTGGAAAGGGCACTTC 

>RXA02243 

ATGCGCCTAGTTTTTGCCGGAACTCCGGAACCTGCAGTGGTGGCACTGCAAAAGCTCATT 
GATTCCGATCATGAGGTCGTCGCTGTGTTGACGCAACCAGATGCACGTCGCGGCCGTGGT 
CGTACGCTGCATCCTTCAGCTGTCGCGGAGCTTGCACAGCAGCACGGTATTGAGGTGTTA 
AAGCCCACCTCCCTGAAGGCTGATACGGAAGATGGCCAAGCAATCCGTCAGCGCTTGGCT 
GAGCTTGCCCCCGATTGCTTGCCGGTGGTGGCATACGGACAGCTGATCACCAAGGATTTG 
CTGGATGTTGCGCCACACGGTTGGGTGAATCTGCACTTTTCTTTGCTTCCTGCATGGCGT 
GGGGCGGCGCCGGTTCAGGCGTCGATCCGTGAAGGCGATCAGATCACTGGTGCCACGACC 
TTCCGCATTGATGAGGGCCTGGATACCGGCGTGATTTTGTCCACCATCGAGGACACAATT 
CAGCCCACCGATACTGCGGATGATCTTCTTACTCGCCTGGCGTATTCAGGCGGTGACCTG 
CTGGTTGAGACCATGACTGGCCTGGAGCAGGGCACAATCACCCCGCGCGCCCAGGAAGGC 
GAGGCCACGTACGCCTCAAAAATCACCACCCAGGACGCGCAGATTGATTGGTCGAAGCCC 
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GCCGAGGTCATCGACCGCCACATCAGGGCACATACCCCAGGACCTGGCGCATGGACCACG 
CTTGTCGACGCCCGCCTCAAGGTCGGGCCCATCAGCCACTCAGGCGAGGTCGAAGTAGCA 
GCGGACTTGGCGCCTGGCGCCATCCTGGCGCAAAAGAACTCCGTGGTGGTCGGAACGGGC 
ACCACACCAATTGTTCTGGGCAATATCCAACCCCCGGGAAAGAAAATGATGAATGCAGCA 
GACTGGGCGCGTGGTGTCCAACTTGATCAGGAAGCGAAATTCCAA 

>RXA0224 3-downstream 
TGAGCCTAGAAAAATCCGGCGGA 

>RXA02251-upstream 

ATGTGGGCTTTCCAGTCCCGCGATGGAGAAGATGTGGTGCGCGCGGTTGCGACCTTCCGC 
G ACC T CGAAAAC AAG T AC AT GCC AG AGGAC TAAT TAAGCT 

>RXA02251 

GTGGCTGATCCAACAACTTATCGCCCGGCTCCAGGAACAATTCCAACGGAGCCGGGTGTT 
TATAAATTCAGGGACGAAAACCGCCGCGTGATCTACGTGGGCAAGGCCAAAAACTTGCGT 
TCGCGGTTGTCGAACTATTTCCAGGATGTCACCCAACTGCATCCGCGCACCCGCCAAATG 
GTGTTCGCAGCGTCGTCTGTGGAGTGGACCGTGGTGTCCAGCGAAGTCGAGGCGCTGCAG 
CTGGAATACACCTGGATTAAACGCTTTGATCCGCGGTTCAAACGTAAAATACCGCGACGA 

>RXA02251-downstream 
TAAAACCTATCCCATGCTGGCAG 

>RXA02252-upstream 

CGCACCCGCCAAATGGTGTTCGCAGCGTCGTCTGTGGAGTGGACCGTGGTGTCCAGCGAA 
GTCGAGGCGCTGCAGCTGGAATACACCTGGATTAAACGCT 

>RXA02252 

TTGATCCGCGGTTCAAACGTAAAATACCGCGACGATAAAACCTATCCCATGCTGGCAGTA 
TCCACAGGGGAGAGGTTCCCGCGCGCGTTCTTCTTCCGAGGTCCGCGCCGCAAAGGTGTG 
CGCTATTTCGGACCGTATTCCCACGCGTGGGCAGTGCGGGAAACCCTTGATCTTCTCACC 
CGCGTTTTCCCCATGCGCACCTGTTCAAAGGGTGTGTTTAACCGCCACGAAAGCCTCGGC 
CGGCCGTGTTTGTTGGGCTATATCGATAAATGTGCGGCCCCGTGCGTGGGCCGCGTGAGC 
GAAGAGGAACACCGCGAAATCGTTGACGGTTTCACCTCTTTCATGGCTGGTCACACCGAC 
AAAGTCACTCGCAAACTCAACGCCGACATGATGGCTGCGGCCGAGGAACTCGATTTCGAG 
CGCGCGGCCCGCCTGCGCGATGATCTGGAAGCCATTGACAAGGTCATGGAAAAACAGGCC 
GTCGTCCTTGGCGATGGCACCGACGCCGACATCATCGCATTCGCCACCGATCAGCTAGAA 
GCCGCCGTGCAAGTCTTCAACATCCGAGGTGGCCGAATCCGCGGCCAGCGCGGCTGGGTT 
GTGGAAAAGCCCGGCGACTACGCCGGATTGCTTGTCGACGCTACGACCCAACCTGAGGGT 
GATGCCCCGGAAACAGATCCCGCACTGCCATTTTTGATGCAAGATTTCCTCGTTCAGTTT 
TATGGCGACGCCGTCGAGCGTGCTGAAACTGAGGCTAAGGAAGATGCTGCGGTGATCGAG 
CGACGTGGCGTCGATAAGCATTCTTTTGAAGAGGCAGCCCCAGTGACGCGCGCTTCGGTC 
GTGCCCCGTGAAATCCTCGTGCAAGTTGCGCCCAATGAAGCTGAGCAAACCCTGAAAGTA 
CTGGAGGAATTGCGCGGTGCTGGCGTTGATGCCCGCGTGCCACAGCGCGGTGACAAGCGT 
GCGCTCATGGAAACTGTGGAGCGCAACGCCAAAGAGCTGCTGAAACAACACAAGCTTAAG 
CGTGTCGGTGATCTCACCGCGCGTTCAGCTGCACTGCAGGAATTGCAGGAAGCGCTGGAC 
ATGGAGCAGGCTCCGCTGCGCATCGAATGTACCGATATTTCCCATATTCAGGGCACCGAT 
GTGGTGGCATCCCTGGTGGTTTTTGAAGATGGTTTGCCTCGAAAATCGGACTACCGACGC 
TATCGAGTCAAAGAAGCCGCAGGCGATGGACATTCCAACGACGTGGCATCCATTGCGGAA 
ATCACCAGGCGCCGCTTCCTGCGCCACAACCAAGACAAACTTGCTGTTCCCGAAGCCGAA 
GAGTTTGACGGCTCGACCTTCAGCGATGAAAAAGTCGAGGAAATGAGCACCGACGCCAGG 
CGTTTTGCATACCCTCCTCAGATTTTTATCGTCGATGGTGGTGCCCCGCAGGTAGCTGCA 
GCCCAAGAAGTCTTTGATGAATTAGGCATCGTTGACGTGGTGCTCATTGGCCTAGCCAAG 
CGCTTGGAAGAAATCTGGCTGCCCGGCGACCCCGATCCCGTCATCTTGCCGAGAAACTCC 
CAAGCACTGTTTTTGCTCCAGCAAATCCGTGACGAAGCCCACCGCTTTGCCATCACCTAC 
CACCGCCAGCAACGATCCAAGCGCATGCGTGTTTCCGAGCTAGATAGCATCAAGGGCCTT 
GGCCAGAGCCGTCGCACTGAACTAGTCAAGCACTTTGGATCCGTGGCAAAACTGAAAGAG 
GCAAGCGTTGAGGACATTTCCCAAGTGAAAGGCTTCGGCCCGAAACTTGCGGAGGCTGTC 
TATGAAGGTCTTCACGCGTCAAAA 

>RXA02252-downstream 
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T AAG T AGAT C GCT AGGAT G T AAC 
>RXA022 60-upstream 

GCCGGCTGGGTAGTACTCGTGTATACTGTCTAAAGTTATTCGAAATCAGGTGGGCATAAG 
GTTCACCTGGGTTCTCAAACGGCAAAGGAACATTTTCCAC 

>RXA022 60 

ATGGCATTGACGCTTCAAATCATCCTCGTCGTCGCCAGCCTGCTCATGACGGTTTTCGTC 
TTGCTGCACAAGGGCAAAGGCGGCGGACTCTCCAGCCTCTTCGGTGGCGGTGTGCAGTCC 
AATCTTTCGGGCTCCACTGTTGTTGAAAAGAACCTGGATCGCGTCACCATTTTGGTTGCC 
GTTATCTGGATTGTGTGCATTGTCGCACTCAACCTCATCCAGACTTATTCA 

>RXA022 60-downstream 
TAAGACACGAGCTTAAAAAGAGC 

>RXA02290-upstream 

TGAACTTGTAATCTGCGCTGATGAAAAGTCACGGCCCCGCTGGGCATCTAGAAGTGAGCT 
GTGTTGGGAGTATTTCGACAATGAGTGGGGCAGACCTCCG 

>RXA02290 

GTGGATCTCAATGCTCTTTTTGAGATCTTGACGTTGGTAGTTTTCCAAGTGGGTGTCACC 
TGGCATGCTGTGCTGTCCAAACGGGAAGGGTTCCGTCAAGCATTCGCCCAATTCGATGTT 
G C AAAAG TAGCCGCCTT C AAT GAG GAC G AC G T G G AAC GCCTACTT GAT GAT C T AC AGAT T 
TTTAGAAACCGAAGAAAAATCAACGCTGCCATCACCAATGCCAAAGCGTTGCTGGAGTTA 
AACGATGAAACAGGCACCTTTGACTCAATTATTGCCGACCACTCAACTGACGCCACAGCC 
ATGGTGAAGCATCTCAAAGCCTTGGGCTTTACCCATATCGGACTGACCTCCTTGAGCATC 
CTCCAGCAGGCCATTGGGGTCACAGAGCTGAAGGCTGCC 

>RXA022 90-downstream 

T AAGAT AT AAC T C C G AT GAC AAC 

>RXA022 91-upstream 

TTGTCCATATCCTCCATTGTGCAGGAGAACTTTAGTGCCTACGCTTTTCGACGATCCCCT 
CCACCAACTTCCCAGACCACCGCGCAGGGTTGCAGCTGGC 

>RXA022 91 

GTGGTGCACCTGCCCAACTTCCTCGGCTTGGCCGAGCAAAAGGCACTGGTCGCCCAGGCT 
CGAGACCTTGCGCGTGAAGTTGTGGGCACACCGTTGGCGATGGTCCGACCCAAGCTGAAA 
AGTGGTCAGATGAGTGTCCATATGTTGCATTTAGGAAAGTACTGGGCATCCAATCCTTAT 
CGCTATGTGGATGTCGTTGATGGTTTTCCAGTGCCACCACTGCCGGATTCTTTCGTGGAC 
TTGGCACACCGAGCATTGCTGTCTGCAGGATCTTTAAGCAATTCACTTCAGTCTTGGTCG 
GAGGCATATCGAGCAGAAGCGGCATTGGTGAATTACTACTCGCCAGATGCTTCAATGGGC 
ATGCACCAAGACGCTAATGAAGAATCGGAAGCCCCTGTGATCTCCCTATCGATCGGTGAT 
ACCGGAATCTTTCGACTGGGCGGCACTCTAAACCGCAATAAACCGTGGACAGATATCCCA 
CTAATGAGTGGTGATCTCATCGTTTTCGGAGGTGCAAACAGGCAAGCATTTCATGGCATT 
CCCTCTATTGAGGCCAATACTGCACCTGCAGGATGCGGGTTGAAAGAAGGGGAATCAACA 
TCACGATCCGCCAACTTGCACTATAAAACTCCAGGTAGAGGTATGTCTCGGGGG 

>RXA022 91-downstream 
TGAAATAGCCCCGCAATGTCCCA 

>RXA02323-upstream 

GGAATCATTTTCAATAGAGTCGACGCAAGTGTACACTTCTTAATGGAAATTGTTTTCAAT 
AAAGTCAAGTTTTTTGACCTTCGCTTTTTAGGAGCACCCC 

>RXA02323 

ATGTCATCTCATGATCTCGTTGACGTAGTTGTCGTCGGCGCCGGCGCTGCAGGTCTCGCC 
GCCGCTGTCGCGCTCGGCCGCTCACTGCGCAGTGTCATCGTCATCGACGCTGGTCAACCC 
CGTAACAGCTATGCGCACGCTGCTCACAATGTCCTCGGCCAGGAAGGCATTGCGCCCGCC 
GAGCTGCTGGAAAAAGGCCGCGCCGAAGCGCGTTCCTATGGCGTCACCATTGCGCCCGGG 
CGCGTAGCAAAAGTTGAGCGCACCGGTTCCACCTTCGCCATAACGCTTGACGACGCCTCC 
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CTCCTTCACTCTCGGCGCATCATTTTGGCCCACGGCGCCGTTGACGATCTGCCAGAGGTA 
GAAGGACTGTCAGATTTTTGGGGAACCAAAGTGTTGCACTGCGCTTACTGCCACGGCTTT 
GAGGCCCGCGATTCTGAAATCGTCGTGGTGGGTACCTCGCCCATGGCTGCGCACCAAGCG 
TTGATGTTCTCGCAGTTGTCCAAAACTGTCAGCTTGGTGGGCACGATCGACATTGATGAA 
CAAACCAGCGAGAGCCTAGATAGTGCTGGAGTAAAAGTGTTGGGCACCAATGCGGTGCGC 
GTATCCGCCGAAGGTGATGGCCTGTCTGTGGAACTGTCCGAAGGCGATCATTTAAGCTGC 
GACAACATCGTGGTGGCATCTCGTCCACTGGTGGATGGCACGCTGTACACCCAACTTGGT 
GGTCAGATGGAAGAAAACCCGATGGGCAGGTTCATTCCAGGTACCCAAACCGGGCGCACT 
CCTATTGAAGGTGTGTGGGCTGCCGGAAACGCGCAAGCTCCCATGGCGATGGTCTATGGT 
TCCGCTGCTCAAGGCGTGATGGCTGGAGCAGAGATCAACTTTGATCTGATCCTGGAAGAT 
ATTTCCGTGGCAAGCGCGCAGAGC 

>RXA02323-downstream 
TAAACTGCGTGAGGTTGTGGCCT 

>RXA02385-upstream 

TTCGGGAGAGCAACGGTGGGTTTAGCACCGTGGAGGATTTACTGCAGGTCAAGGGGATTG 
GGCCCTCAAAGTTTGAGCAGATCTCTGGATTGGTGTCCCC 

>RXA02385 

ATGATTGAGGTGCGTTTGGTTCCCGTGGCGGCTGTGATGTGGATGGCTGTCGCTGCGTTG 
ATTATCAATGGTTCGTGGGTGTTGTCGGTGGGGATTGTTGGCATCGCGATCATTGCTGCT 
TGTGTGTTTAAACACTGGGGTCAAGCTGTGGTGATAGCTGCACTGGGCGTTGGTGCCGTA 
GTGATGGCTGCGTTGAGAATCAGCAGCGCGAAGGCATTTGAAGCACCGCAAACCTGGGTG 
GGTACCGCAGAAACCATCAAGTTTTTAGACAGCGGTGATCAACTAATCGGTTTGAGAGTA 
GAAGGCTATCCAGCGCCGATTCCAGTGTTTTACTCTGGTAGCGACACCATTGAGAAAGCC 
TCTCTCATTGCAGTGTCCGGTCGGATTAAACCAGATAGTTTCCCTGGGGTGGGTGATCTG 
ACCATTTCCACTGAAGACATTGATCAGTTGGAACCGACCACTGGTTATAGCGCATGGGTG 
AACCAGGTGCGTGACGGGTTTTCCCAAGCCGTGGAAGAAACCGTGGGGGAGTCTTCCCGT 
GGACTGATTCCAGGCATGGTGTTGGGGGATACGCGGTTGCAGGGGTCAATTGAAGCCCAA 
ACCTATATTGATACGGGGTTGTCTCACCTGTCAGCTGTTAGTGGAAGCAATGTAGCCATT 
GTGGTGTCCTCTGTGGTGGTGTTGTCGTATTTTCTCACCGCTGGGCCACGCATCAGGGTG 
GTGGCGTCATTGCTGTCCTTAGGTATTTTTGTCTCCCTCGTGGGGTTTGAA 

>RXA02 38 6-upstream 

TGTCGGTTGGTTTTTCACCCGTGAGAAACCCGTGAATCCACCCACCATGGCGGCGTTGGC 
GGAAAACTATCAAACACCGGCGCCGAGTTCGCAGGTGGTG 

>RXA0238 6 

GTGTCTGTGGTGGGGCACGTGGCTAAACCCGGCCTGGTCACGCTCGCTGAGGGCTCGCGG 
GTGGCTGATGCCCTGGCCATTGCAGGTGCCTTGCCAGACGCCGATCTGACGGCGCTCAAC 
TTGGCGCAATTGCTTGTCGACGGCACCCAGATCCATGTTTTAGCTATCGGCGAGGTACAA 
CCTATTTCGGTTGATGCTGCTGCGACTTCTGCTTCTGGGTTGATTTCCTTGAATACCGCC 
ACTGTTGCTGATTTGGTGACGCTGCCTGGGGTGGGGGAGAAGACAGCGCAGGCGATCATT 
GACTTTCGGGAGAGCAACGGTGGGTTTAGCACCGTGGAGGATTTACTGCAGGTCAAGGGG 
ATTGGGCCCTCAAAGTTTGAGCAGATCTCTGGATTGGTGTCCCCA 

>RXA0238 6-downstream 
TGATTGAGGTGCGTTTGGTTCCC 

>RXA02388 

GCAATCATCAACTCTTCTCGGATGGAGCCGATGCATGGGTTGAGTCTTTCGGTGATTTGC 
TTACTGTTTTATGATTCCAACCTGGCGGTGCATTACGGATTCTTACTCTCGTGTGCAGCA 
ACTGCTGGCATTGTGATGCTTCAACCACTGCTGTACCGTGCCATCGGTCCACCACTGGCG 
GTGTGGAAAGTACCAGACATCGTGGTGCGCGCTTTCGCGGTGTCCATTGCCGCTGATCTG 
GTGACCATCCCGATTATCGCTCTGATGGCTCGCCAAATATCCCTCGTGGCAGTGCTGGCC 
AACGTGTTGGTTGAATTAGCTGTTCCACCCATCACGTTGCTTGGGTTGATTGCCGTGCTG 
GCAAGCCTTCTTCCCTGGCCAGTGGAATACCCACTCTTGAAAATCATTGAGCCCTTCACC 
TGGTGGATTCATCACGTGGCCAAGTGGTGCCAACAATTACCCAATTCGACGCTGGAAATA 
AGTGCTGGTTGGGCAGGGATTGCCTGGGCGTGTATGGCAGCGGTGTGGGTGGTGGTGATT 
ATCTACAAAGGATATGTGCGCACCCTTGCAGTGTGTTGTGTCTGCTTCTTTCTTTTCGGC 
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GCGTGGAATAACAGACTGCCAGCCCAAATAGATCCGACAGAGCTGCGGTTTGTCATCATC 
GCCGATGATTCTGAGCTCACTGATGTGCCCGAACATGCAGAATTGATCATCGTGGAAGAC 
CCCCACGGCAGCATGTCCGATCGCCCCATCGTCACCAGAGAAGGAATCCCTGTGCTGTAT 
CCATACCGCGATGGGGAGGTCAGCCTTCATATTGATGGCACCCAGCATGCAGCGGACGGG 
AGATTT 

>RXA02388-downstream 

T AAC G AC AC TTGTGGCACGATGG 

>RXA02413-upstream 

ACCCGGCAGC GT T GAAAGC GAAGAAGCAACAGAAGAAATTAGAAAAGCAACAACGCCAAA 
GAGGCTTATAGTTTTCACCTAGCGACTACACTTAATTGAC 

>RXA02413 

A T G A C AAG T G AG AAT T C C G AAT C C C AG G AC AT T T GG C T AAC C GAT GAG C AAC AAG AT G T G 
TGGCTCGATGTGTGGACAATGCGAATCGGCCTGCCTGCTCGCTTGGATGCTCAACTGAAA 
GAAGCTGCGGGTGTCAGCCACTTTGAGTACTTCACCATGGCGCAGATTTCTATGGCCCCG 
GAACATCGGGTGCGCATGAGTGAGCTTGCTGAGCTGTCCGATATGACGCTATCGCATCTA 
TCTAGAGTGGTTACTCGCCTAGAAAAGGCTGGCTGGGTGAAGCGTGTTCCCGATCCTGAT 
GATGGTCGCGCCACCGTTGCTGTGCTCACGGACTCTGGGTGGGAGAAAGTTAAAGCAACA 
GCCCCTGGTCATGTGAAGGAAGTGCGTCGTTTGGTGTTTGACGATCTCACTCCAGAAGAA 
CTCAAGGTAATGGGCACCGCAATGAAGAAGATTGTGAACCGACTCGATATGTCCAACAGG 
CTGCCCCGGGTG 

>RXA02413-downstream 

T AG T TAG AAG T T T T AAG AAAT G T 

>RXA02 416 

GACAAGCCGGACGTGGATTTGATTGATGGATTATCCCCAGCGGTCTCCATTGACCAAAAA 
TCCACCAACCGCAACCCTCGGTCCACAGTCGGTACCATCACGGAAGTCTATGACTACCTG 
CGTCTTCTGTACGCCCGCGCTGGTACCGCACACTGCCCAGTGTGTGATGCCCGCGTGGAG 
CGTCAAACCCCCCAGCAGATGGTGGACCAAATCCTTGGCATGGAGGAGGGACTGAAGTTC 
CAAATCCTTGCGCCTGTGGTGCGTACCCGTAAAGGTGAGTTCGTTGATCTTTTCGCAGAT 
CTTGCATCCCAAGGTTATTCCCGCGTGCGGGTTGATGGGGAAGTGCACCAGCTCTCGGAT 
CCTCCAAAGCTAGAAAAGCAGATCAAGCACGATATTGATGTTGTGGTTGACCGTCTGCAG 
GTAAAAGCCAGCCAAAAGCAGCGCCTGACAGACTCTATGGAAACCGCACTTCGCCTGGCC 
GATGGCGTGGCTGTGCTGGAGTTCGTTGGCCTGGAGGAAGATGATCCGAATAGGCTTCGT 
CGATTCTCTGAAAAGATGAGCTGCCCTAACGGTCACGCGTTGACGGTTGATGAGCTGGAG 
CCTCGTGCTTTTTCCTTCAACTCTCCTTATGGCGCGTGTCCTGCCTGTGATGGCTTGGGT 
G T G C G C AC CG AAG T T GAT AT T G A T C T GAT CAT C C C AGAT CCAGATGCACCTG C AAC T AAA 
GCGGTTCAGCCCTGGAACTCCAGCCCAAACCACTCTTACTTTGAAAAGCTCATTGAAGGC 
CTGGCGAAAGCCCTCGGATTTGATCCGGAAACTCCGTACAGTGAGCTCACCGCAGCTCAA 
AAGAAGGCTCTGGTCTATGGATCGAAGGAAGAAGTAAGCGTTCGATACAAGAACCGCTAC 
GGACGCGTGCGTTCTTGGACTGCGCCTTTTGAAGGTGTCATGGGCTACTTTGATCGCAAG 
TTGGAGCAGACTGATTCCGAAACCCAAAAAGACCGACTGTTGGGCTACACCCGTGAAGTG 
CCCTGCCCAACCTGTAAAGGCGCACGCCTCAAGCCGGAAATCTTGGCCGTTCGCCTAGAC 
TCCGGAAGCCATGGAGCGTTGTCCATTGCTGGACTAACCGCGCTGTCGGTGCATGAAGCA 
TTCGAGTTTTTGGATAACCTCACACTGGGCAAGCGCGAGGAAATGATCGCGGGAGCTGTG 
CTGAAGGAAATTCACGCCCGCCTGAAATTCCTGCTTGACGTGGGCCTTTCCTACCTCACC 
CTTGATCGCGCCGCAGGCACCCTGTCTGGTGGTGAAGCGCAGCGTATCCGCCTGGCTACT 
CAAATTGGTTCCGGTCTGGCTGGTGTGCTCTACGTCTTGGATGAGCCATCCATTGGTCTG 
CACCAACGTGACAACCAGCGCTTGATCACTACCCTTGAGCATCTCCGAGATATCGGAAAC 
ACGCTCATTGTTGTGGAACACGATGAAGACACCATCAGGCGCGCAGATTGGCTCGTGGAT 
ATTGGTCCTCGAGCTGGTGAATTTGGTGGCGAAGTGGTCTACCAAGGTGAGCCGAAGGGC 
ATTTTGGACTGCGAAGAATCCCTCACAGGTGCTTACTTGTCTGGTCGTCGAACCCTGGGT 
GTTCCTGATACTCGCCGTGAGATCGACAAAGAGCGACAGCTCAAGGTGGTTGGTGCTAGG 
GAAAATAACCTGCAGGGCATCGATGTGAAAATCCCACTGGGTGTGCTGTGCTGCATCACT 
GGTGTGTCGGGATCTGGTAAATCCACGCTGGTCAATCAGATTTTGGCCAAGGTTCTGGCC 
AACAAACTCAACCGCGCACGCCAAGTGCCTGGTCGCGCAAAGCGGGTGGAAGGCCTCGAG 
CACTTGGATAAGTTGGTCCAAGTGGATCAGTCGCCAATTGGTCGTACTCCACGTTCAAAC 
CCAGCGACGTACACGGGTGTGTTTGATAAAGTCCGTAACCTTTTTGCCGAGACCACTGAA 
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GCGAAGGTCCGCGGTTACAAGCCTGGCCGCTTCTCCTTCAATATTAAGGGTGGACGCTGC 
GAAGCATGTCAGGGCGATGGCACGCTGAAGATCGAAATGAACTTCCTGCCCGACGTGTAT 
GTTCCGTGTGAAGTCTGTGATGGTCAGCGCTACAACCGCGAGACCCTCGAGGTGAAGTAC 
AAGGGCAAAAACATCGCTGAAGTATTGGGCATGCCGATCTCTGAGGCTGCGGACTTCTTT 
GAGCCCATCACCTCAATTCACCGATACCTAGCAACGCTGGTTGATGTCGGCCTTGGCTAT 
GTCCGTTTGGGCCAGGCAGCAACAACCTTGTCTGGTGGTGAAGCCCAGCGTGTGAAACTT 
GCCGCTGAGCTGCAGAAGCGTTCCAACGGTCGCACCGTTTACATCCTCGATGAGCCAACT 
ACTGGTTTGCACTTTGAAGATATTCGCAAACTCATGATGGTGATCGAAGGCCTGGTGGAC 
AAGGGTAACTCCGTGATCATCATCGAGCACAACCTCGACGTGATCAAGGCTGCCGACTGG 
ATCGTGGACATGGGTCCAGAGGGCGGAAGCGGCGGTGGAACCGTGGTCGCTGAAGGAACC 
CCAGAGCAAGTTGCTGAAGTTGCGGGTTCCTACACCGGCCAATTCCTTAAAGAGTTGTTG 

>RXA02416-downstream 
TAG G AG AAG AT GAG GGGCTTTCA 

>RXA02 4 18 -upstream 

GACACGGACTAGTGCCCGTGTATAACTCTTGAAAGTCAGATCTCCCGTTCATCCTAGATG 
ATGAACGGGTTTTTGGTCTGCATAGGGGCAATCACCTCAA 

>RXA02418 

GTGGTTCGGTACGTCAAATTTTCCCGCACTGCTAACAGAGGAGTCCACATCAGCGCTGAA 
GCTCGCATTAATGAGCGCATCCGAGTTCCCGAAGTCCGCCTTGTCGGACCTAACGGTGAG 
CAAGTAGGCATCGTCCGTATCGAAGATGCCCGCAAGCTCGCATTCGACGCAGACCTAGAC 
CTGGTCGAGGTCGCACCCAACGCCAAACCTCCAGTCTGCAAGATCATGGACTACGGAAAG 
TTCAAGTACGAAGCGGCCCAAAAGGCTCGTGAGTCACGCAAGAATCAGCAGCAGACCGTG 
G T C AAAG AGC AAAAG CTTCGTCC C AAG AT C GAT GAT CAT GAT T AT GAG AC G AAGAAG AAC 
AATGTGATCCGATTCCTTGAAAAGGGATCAAAGGTCAAAGTCACGATCATGTTCCGTGGT 
CGTGAGCAGGCTCGCCCAGAGCTTGGCTACAGGCTCCTCGAGCGACTGGCAAACGATGTC 
GTAGATTTTGGCATCGTGGAAACCCGCGCAAAGCAGGACGGACGAAACATGACAATGGTT 
CTCGGTCCGGTGCGCAAGGGCAAGAAA 

>RXA02 418-downstream 
TAATCACGAATAGGGTTTAAGGA 

>RXA0242 9-upstream 

TCTTACCCACCAGTGCAATGTAGGTCACGTCGTATCACGTCTGAGGGTGATTGAGTAGGG 
T T AAAC AG AT G AAT T C AT T TAG C T C AC C G GAG G T AT AAC C 

>RXA024 2 9 

GTGGCCGGTTTTGATTGGTTTTGGAAGGCCCTTGGCGGCAAATCGGGCAGAAACCAAAAA 
CGTAGCGTGGCAATTGTCAATCAGGTAGAAAACCATGCAGCGGAATTAGACGCGCTGGAT 
GATGTTGCATTGGCGCAGCGTGCCAAGGATCTAGCCAGTGGTGGACGCATTGACAATCAT 
GCGGAATTCCTCGCCATTTTGGGTGTGGCATCGCAGCGGACATTGGGGCTGAAGCCGTAT 
CCGGTGCAATCACAGGCGGTGTTGCGTCTCATTGAAGGCGATGTGGTGCACATGGCTACC 
GGTGAGGGCAAGACTTTGGTGGGCGCGATGGCGGCCACCGGTCTGGGGTTGATGGGCAAG 
CGAGTCCATTCGATTACCGTCAATGATTATTTGGCGGTGCGCGATGCCGAATGGATGCGG 
CCATTGGTCGAATTTTTCGGTCTGAGCGTGGCGAGCATCAGCGAGAAGATGGATGCAGGG 
GAGCGTCGACAAGCATATAAAGCCGCAATTGTCTACGGACCTGTCAATGAAATCGGCTTT 
GACGTGCTGCGTGATCAGCTAATTACCCGGCGCGAAGACGCCGTGCAGCATGGCGCCGAC 
GTCGCGATTATCGATGAGGCCGATTCCGTGCTTGTCGACGAGGCCCTGGTGCCACTCGTC 
CTCGCCGGCAACCAGCCCGGCCATGCGCCGCGCGGCAAAATCACCGATGTGGTGCGCTCG 
TTGAAAGAAAACGACGATTACACCATCGACGATGATCGTCGCAACGTCTTCCTCACCGAC 
AAGGGTGCCGCCAAATTAGAGCAGCAGCTGGGCATCAGCAGCCTCTACGACGATGAGCAC 
GTCGGCTCGACGCTCGTGCAGGTCAACCTCGCCCTCCACGCGCAGGCACTGCTCATCCGC 
GACATCCACTACATCGTCCGCGACAGCAAGGTCTTGCTTATCGACGCCTCCCGCGGCCGT 
GTCGCCGACCTGCAGCGCTGGCCCGACGGCCTGCAAGCAGCAGTGGAGGCCAAGGAAGGT 
CTCGCGGTTTCTGAAGGCGGCAAGATCCTTGACACCATCACACTTCAGGCGTTGATTGGT 
CGCTACCCAATGGCATGCGGCATGACAGGTACCGCCGTGGAGGCAACCGATCAGCTACGC 
ACCTTCTATGACTTGCATGTTTCTGTCATTGAGCGCAATCATCCGCTGAAGCGCTTTGAT 
GAAGCTGACCGTATCTACGCCACCATGGCGGAGAAAAACCGCGCCATCATCGATGAAATC 
GCACTCCTTCACAGCACGGGGCAGCCAGTCCTGGTGGGTACCCACGATGTGGCAGAGTCG 
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GAAGAACTCGCCACTGCACTGCGTGAACTCAACATCGAAGTAAGCGTTCTCAACGCCAAG 
AATGATGCCGAAGAAGCCCAGATCATCGCAGAGGCTGGCGATATTGGACGAGTGACCGTT 
TCCACTCAGATGGCCGGCCGCGGTACCGATATTCGCCTCGGTGGCGCCGATGAAGCCGAC 
TACGATGAAGTGGTGAAACTCGGTGGACTCGCCGTTATCGGCACCGCCCGCCACCGTTCT 
CAGCGCCTGGACAACCAGCTGCGCGGACGTGCGGGACGACAAGGAGATCCAGGCCTGAGC 
CTTTTCTTTGTCTCCCTCGATGATGATGTGGTGGTCTCAGGCGGGTCAAGGGAGAGCGTG 
AGCGCGCAACCCGATGCCACCGGGCTGATTGACTCAGATCGCATCCGCGATTGGGTCGGA 
CACTGCCAGCGCGTCACCGAAGGACAGCTGCTGGAAATCCACTCCCAGAGCTGGAATTAC 
AACAAGCTCCTTGCCGATCAACGCGTGATCATTGACGAGCGCCGCGAACGCCTCCTCGAC 
ACCGCCTTAGCGTGGGAGGAACTGGCACAGCATGCACCAGCGCGGGCTGCAGAGCTTGAA 
GACCTTGATCAGTCCGTGAGGGAACAGGCAGCACGAGACATCATGCTGTACCACCTCGAT 
TACAACTGGTCAGAGCACCTCGCGTTGATGGATGATGTCCGCGAATCCATTCACCTGCGC 
GCCATCGCCAGGGAAACCCCCCTTGATGAATACCACCGCATCGCTGTGCGTGAATTCAAG 
GATTTGGCACAACGCGCTGTCGATGATGCGGTGTCCACGTTCAAGTCTGTGACCATCGAT 
CACGAGGGTGCCCATTTGGATGATGAGGGCTTGGCGCGTCCATCAGCAACGTGGACCTAC 
ATGGTCTCTGACAACCCACTTGCGGGTAGTGGTAACTCAGTGATCAGTGGCATAGGAAAT 
ATCTTTAGA 

>RXA0242 9-downstream 
TAACCTGAGAACTATGAAATTCC 

>RXA02 4 3 6-upst ream 

ATCCACTACTAACTTGAGGTTGCCAATCGTGCTCATATTCAACTCTCCTTAAATTGGTCG 
CGTTCTTC T AAG AC C C C AC AT TAG T AAAAG C AT G G GAC AT 

>RXA024 36 

GTGGTTGGCATTTCGCTCGATGTAGTTATGATGGGCGTTATGACTTCTAAGACCGCAACT 
GCGATTCTGCATACAAATCGCGGAGACATCACCATCGACCTGTTCGGCAACCACGCTCCA 
GAGACCGTCGCTAACTTCGTTGGCCTGGCACAGGGCACCAAGGACTACCAGTCCGCAAAC 
GCTCAGGGCGACAGCGAAGGTCCGTTCTACAACGGATCTGTCTTCCACCGCGTCATCGAC 
GGTTTCATGATCCAGGGTGAAGACCCAACCGGCACCGGCCGTGGCGGCCCTGGCTACACC 
TTCGCTGATGAATTCCACCCAGAGCTGCGCTTCGACCGCGCATACCTGCTGGCAATGGCA 
AATGCGGGCCCAGGCACCAACGGTTCCCAGTTCTTCATCACTGTGACCCCAACCCCTCAC 
CTGAACAACGCTCACACCATCTTCGGTGAGGTCACTGACGCTGAGTCTCAGAAGGTTGTG 
GATGCAATTGCAACCACCGCAACCGATCGTTACGACCGCCCAGCTGACGCAGTTGTCATC 
GAGTCTGTAGAGATCACCGCG 

>RXA02 4 3 6-downst ream 

T AAC AGC CAC C T C T AC GT ACAC T 

>RXA024 45-upstream 

TGTATAAAGTGACGCTCTCAGTGTAGAAACTGAGGGTCTCAGTGAAGTAGACTGACAGGG 
AT AC C TAATACGTT T AAT AG AT TGTGGGGCACTCGC CAC C 

>RXA024 4 5 

G T G GAAC C AT T CG AAT T AG AG AAAG AC C T T GAG C GT C T T AG G AAAAAC G G AAAAG AC GAT 
GAAACCGTAGAAGTGAAATCTTGGGGTCGGTTACCTTTAAGCAAAGGATCAAAAAGCTTC 
TGGGAATCATTAAGCGCATTCGCAAACACCAACGGTGGATACATCCTATTGGGGCTAAGC 
GAAC C AG AT T TC AC T C C AG T T G AAG GAT T T GAT T CAC AG G C G AGT AT C C AG TTCATTCGT 
GCAGGTTTAAATCCACAAGATCGCGACGCCCAAAAAGTGGAACCAGTGCCCCATCATGAA 
ATTCATGAAATGACTGTTGATGGTGCTGAAGTTGTTTTAGTTTCAGTCTCACCGTTGTCA 
GTGAACGGGCCCTGTTATTATCTTCCCGTCGGAATCACTAATGGCAGCTTCAAACGCGTT 
GGCGATGAAGACCGGAAGCTCAGTCATCTTGAAATTTACGAGCTCCAAAATAGGTTTGTT 
CAAACCAAAACAGATAGAAATCCAGTTCCAGATTCAAGCATTGACGATCTCAACAATCAG 
CTCGCGGCGTCATTTAAGCAGCGCCTAATTGAGTCAAATAGTCGCTCCCTTGGAACAGAC 
GATAACTGGTTACTGCGCAAAAATATCACTACATCAAAGGGAGAACTGACGATTGCTGGC 
TTACTGGCTCTCGGAAGCTATCCTCAACAGTTTTTCCCCCGAGTGATCATTGATGTTGCC 
GTACATCCAGGTCTGCATAAGTCACCAATCGGTACCTCAATTCGTTTTGAAGACCGAAAA 
ATCTGCGAGGGAAATCTTCTCGAGATGGTTCAAGAGGCTATGTCTGCCATCAAACGAAAC 
CTACGTGTACGCCGCGTCGTTGAAGGACTCTCAGGTAAAGATGTTCTAGAAATCCCAGAA 
GAAGTTTTGAGAGAGGCTCTAGCAAACGCCGTACTTCACCGTGATTATTCTGAGCTAGCT 
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CAAAATGAAGCAATTCATGTAGACATCTATAAGGATCGAGTTGAGATCACGAGTCCAGGT 
G GAT T AC C C AAT G G T AAAC G C C C AG AG T C AAT AC T GG AC GG AT AC T C T G AAC C AAG AAAT 
CGTGTGCTTTCAAGAATCCTAATGGATATTCCATGGACACATGAAGTACAAGGAGTACTT 
GCTGAAAGCAACGGTACTGGCGTTCCCCGAATGTTCAATTTGATGCGTGAAGCGGGACTT 
CCGGTACCGAATTTTAAGATTGATATTTCTAGCGTCACTGTCGAACTCAGCCGTCACGGT 
CTTCTAGATGCCCAAACAAGTGAATGGCTTGTAGAAAAACTCGGATCAGATTTTTCTAAC 
ACACAAGGCATTGCTCTTGTTCTCGCAAAAGAACTTGGAGCGGTAACGTCTCGAGATCTC 
CGCAATCAAACTGGTCATGATTCAGAAGACATGCGCAGCTTACTTGACGCTTTGGTTGAT 
CGGGGCGTTCTAAACCAAAACTTACAGAACCAATATCAGCTTGCGACATCGTCTGTGAAT 
G T AAC T C AAAGC G AAC AAG AAG T C T TAG AT G C AAT C AAT AAAAC AAC T C C T G T C AC AAT T 
CGAGAAATTGCCACAAAAACAGGGAAAACTGCATCGTCTCTTCGGCCGCTGCTTCGTGGC 
CTTGTTGAAGCAGGTCTTGTGGTTGCAACTGCTCCACCATCAAGCCGCAACCGAGCGTAC 
TTGAAGGCT 

>RXA024 45-downstream 
TGACCCACCAACGAACTCACCGG 

>RXA02 4 5 6-upstream 

AAAGTCTAAGCAACAGCTCACGTGGCTTTACAGCTACCCCCGAAAGGTCTGTTTTTTATC 
GGAAGTAGAATAGTCGGCACGCATTTTCGAAAGGGGCCAC 

>RXA02 456 

ATGGCTGAAAACCGAACCGGCACAGTCGATGGAGACGCGTTGGCTGCCCGCTTTGAAGAG 
GAGGCACTGCCACTCCTTGACCAGCTCTATGGCGGTGCTCTGCGCATGACTAGAAATCCC 
GCAGATGCGGAAGATCTCGTGCAAGACACCTATATCAAGGCGTACCAGGCGTTCGCGAGC 
TTCAAACCAGGCACCAACCTGAAGGCTTGGCTCTATCGGATCATGACGAATACCTACATC 
AACATGTACCGAAAGAAACAGAGGCAGCCATCGCAAACCTCTGCCGATGAGATCACTGAC 
TACCAGCTCGTTGAATCTCAATCGCATACCTCAACAGGGCTGGAATCCGCCGAGGTTGAG 
GCTCTGAAAAATCTGCCAGACGGAAAAATTGGCGATGCAATGAATCAACTCAGCCCGGAA 
TACCGGATGGTGGTTTATTATGCCGATGTAGAAGATCTCGCATACAAAGAAATCGCCGAG 
ATCATGGACGTTCCACTCGGAACTGTGATGTCCCGACTCCATCGTGGAAGAAAACAGCTC 
CGAGGAATGTTAAAGGAAGTAGCGAAGGAACAAGGCATTGGTCTTGAACATCCCGACATG 
AAGAAAAATTCGGAGGCA 

>RXA024 5 6-downstream 

T AACG ATGACGAAT C T CAACC GC 

>RXA024 62 

GAAGCCGGAGGACTCTACGTCCTTGGCACCGAACGCCACGAATCCCGACGCATCGACAAC 
CAGCTGCGCGGTCGTTCTGCACGTCAGGGCGACCCAGGATCCACCCGCTTCTATCTCTCT 
ATGCGCGACGACCTGATGGTTCGCTTCGTCGGCCCAACCATGGAAAACATGATGAACAGG 
CTCAACGTCCCAGACGATGTGCCCATCGAATCCAAAACCGTCACCAACTCCATCAAGGGC 
GCCCAAGCTCAGGTGGAGAACCAGAACTTCGAAATGCGTAAGAACGTTCTGAAGTACGAC 
GAAGTCATGAACGAACAGCGCAAGGTTATCTACAGCGAGCGACGCGAAATCCTCGAATCC 
GCAGACATCTCCCGCTACATCCAAAACATGATCGAAGAAACAGTCAGCGCATACGTCGAC 
GGCGCCACCGCCAACGGCTACGTCGAAGACTGGGACCTCGACAAACTCTGGAACGCCCTC 
GAAGCCCTCTACGACCCATCGATCAACTGGACCGACCTCGTCGAAGGCAGCGAATACGGC 
AAACCAGGGGAGCTGTCCGCCGAAGATCTACGCACCGCACTCGTCAACGACGCCCACGCC 
GAATACGCAAAACTCGAAGAAGCCGTATCCGCAATCGGCGGCGAAGCACAGATCCGCAAC 
ATCGAACGAATGGTGCTCATGCCAGTCATCGACACCAAATGGCGCGAACACCTCTACGAA 
ATGGACTACCTGAAAGAAGGCATCGGCCTGCGCGCAATGGCACAGCGCGACCCACTGGTC 
GAATACCAAAAGGAAGGCGGCGACATGTTCAACGGCATGAAAGACGGCATCAAGGAAGAA 
ACCGTCCGCCAGCTCTTCCTCTCCGCAAGCAGTTCATCAAGCAAGACGCGGAAGTCGCTG 
ACTAACTCAGAACCC 

>RXA024 62-downstream 
TGAAATTCAGCATCCGCCACATG 

>RXA02 4 7 6-upstream 

CGGGCGGAGTTCTATCAACATTACGCAAAGGCATAAGCTTTATTATTCCACTCGGTGTGA 
CATATGACC TAAAG TGCCAGTCAGTACAATCATTTAGGTC 
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>RXA024 7 6 

ATGTCATTTACAGCTTTTCAAACAGCCCTGCTCGTGTGGTTTAGAGCAAATGCCCGCGAT 
CTTGCGTGGCGTGATCCCAATACTTCAGCATGGGGAATTCTCCTTTCAGAGGTGATGAGC 
CAACAAACTCCCGTCGCGCGAGTCGAGCCGATTTGGCGTGAGTGGATGGAAAAATGGCCC 
ACTCCGGAAGATTTCGCGAATGCGAGCACCGATGAGATTTTGCGGTCGTGGGGCAAGTTG 
GGCTATCCACGTAGGGCGCTGAGGTTGAAGGAATGTGCGGAGGTGATCGTCGAAAAGCAT 
GCCGGCGAGGTGCCGGATACGGTGGAGGCGCTGCTCGCGTTGCCGGGGATCGGTGATTAC 
ACGGCGCGCGCGGTCGCGGCGTTTCATTTTGGGCAGCGCGTGCCGGTGGTCGATACGAAC 
GTGCGTCGCGTGTACCAGCGCGCGGTAGCCGGACGTTACCTTGCGGGGCCTGCGAAAAAG 
CAAGAGCTTATCGACGTCTCCCTTCTCCTTCCCAACACTCACGCCCCAGAATTCTCTGCC 
GCAATAATGGAGTTGGGTGCTCTTATCTGCACGGCCACTTCCCCAAAGTGTGACACCTGC 
CCACTGCTTGACCAGTGTCAATGGCAAAAACTTGGCTGTCCCTCCCCGAGTGAAGAGGAG 
CTGGCTTCAGCGAAAAAGCGTGTGCAGAAATTTGTGGGAACCGACCGACAAGTCCGTGGC 
CTAATCATGGACGTACTGCGCAATGCCACCGCACCTGTGCCACTATCCGCGATTGATGTC 
GTGTGGCCTGACGATGCCCAACGCTCCCGGGCGCTGTTTTCGCTCATTGAGGACGGACTC 
GCGGAACAAAATGAGGCGGGTTATTTCCACCTGCCACGG 

>RXA02 4 7 6-downstream 
TAAACCACTGCGCGCCTGCAAAA 

>RXA02502-upstream 

AATGCTTTGTTGTGATGTCCGCGAATGAAAGCTACCGTATTTTAATCAACTAGGATTCAT 
TCTTTTGGTGGATCAAAGGCTCCGTTGAAAGTCGGGTGGA 

>RXA02 502 

ATGGTGAGTGTACTCATCGTAGGGATGTCGCACAGGTCTGCGCCTGTGTCGCTTCTTGAA 
CGTCTGAGCATGGATGATTCAGTACGTGGTGAAACAACTCAAGCACTCCTGGGTAGGGCG 
TCTTTAAGCGAGGCCCTCATTGTCTCTACGTGTAACCGCCTGGAGGTCTACACCGTCACT 
AGCAGTTTCCATACTGGTGTTAATGATGTGGTGGAGGTTCTCCATGAGGCAAGTGGCGTA 
GATATTGAAACTTTGCGCGGATATCTTTATGTCCGTTACGCCGATGCTGCTGCTGAACAC 
ATGTTGGTGGTGACTTCCGGGTTGGATTCCATGGTGTTGGGTGAGCAGCAGATCATTGGT 
CAGGTGCGCACTGCGTACCAAGCAGCTAATGAATATGGTTCTGTCGGTCCTGCTTTGCAT 
TCACTTACCCAGACCGCGCTGCATACCGGCAAGCGCGTGCATTCGGAGACTGCTATTGAT 
GATGCTGGTGCATCGATGGTGTCTTTCGCTGTGGATCGCGCGTTGGTGCAGATGGGTCTT 
GATTCGGAGGCAGAAGCCCCACTATCTGGCAAGACAGCCTTGGTGTTGGGCGCTGGCGCG 
ATGAGTTCTCTTGCAGCCACTCACCTTGGTCGCGCTGGAATTTCCAACTTGATCATGGCC 
AACCGCACTCTGGAACGTGCCGAAAGGCTTGCGGAGCATTCCCTAGAAGCCGGAGTTCCT 
GCAGAGGTTGTGGAATACGATCAGCGAGCTTCCGCCTACAATCGCGTTGACCTGGTAGTT 
TCCGCCACGGGAGCGGATGATTTCACCGTGAAGCCTGAGGATATTCCAGAAGGTGCTTCG 
TTGATGTTGGTGGATTTGTCCATGCCACGAGACATCGATGATGCTTGTGCGGATCTGCCG 
GGCGTTGATTTGGTGAACATCGAACGCCTGCACAAGGCCTCCCGTGAGGGTGGATCGGGC 
ATGGCGCCAAGCGAGGAAGAAGCTTTGGCGATTGTTCGGGAAGAGTTGGATTCTTTCACC 
TCTGAGCAGCGCATTCGCGATATCGTTCCAGCTGTGTCCGCGTTGCGCAGGCAGGCCGCG 
TCGGTGGGAAGCGATGAATTGGATCGACTCCGCCAACGTGCCCCCGGGATTTCCGAGGTG 
GAATGGGGGGAAGTGGAGAAAACAGGGAGACGGGTCGTCGATAAGCTTCTTCATGAACCC 
ACTGTGCGCGTCAAGGAACTGGCGGCCCGGTCCGGCAGCATCTCTTATGATTCAGCTCTG 
CAAGAGCTGTTCGGTTTGGAGTCGCTGGCGAGCACCGCAGCACCGGCAACCACGTCCGTC 
AACGCGTCAGAACTGCCGGATGCGGGTATCGTCGCATTCGTGAACGCACCTTCTGCCACA 
CAAACGAGGGAG 

>RXA02502-downstream 

T AACAT GAC C T TAAAAAT T GG T A 

>RXA02509 

GATCTGCCCAACAAGGGTCCAGAGGCTATCGTTTGTGCAAAAGACGCTGAAGGCCAACTA 
AAGGATCTTTCACACGTCCCAGAAACCACTGCTACGTTCACCGCTGTACCTGCAAATACT 
GATGACGGCCGCGCAGTAATCCGCCACTCGTGCGCTCACGTGCTGGCACAGGCTGTCCAG 
GCAGAATTCCCAGGAACCAAGTTGGGCATCGGCCCAGCCATTGAAAATGGTTTCTACTAC 
GACTTCGATGCGGCTGAGCCTTTCACTCCGGAAGATCTCAAGACCATTGAAAAGCGGATG 
AAGAAGATCATCAAGACCGGCCAGAAGTTTGAGCGCCGCGTCTATGAATCCGCTGAAGCT 
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GCAGCGGAAGAGTTGAAGAACGAGCCTTACAAGCTGGAACTTATCCAGGACAAGGGCAAC 
GTTGATCCCAACTCTGATGAAGCCACCGAAGTGGGCGCAGGCGAACTGACCGCGTATGAC 
AACGTCAACCCTCGCACCAGTGAGGTGGAGTGGTCTGATCTTTGCCGTGGACCACACATC 
CCAACCACCCGCTACATTCCAGCATTCGCATTGACCCGATCATCCGCTGCTTATTGGCGT 
GGCGATCAGGATAATGCTGGCCTGCAGCGCATCTACGGTACCGCGTGGGAGGATAAGGAA 
TCCCTCGATGCTTACCAGACCATGCTCGCTGAGGCAGAAAAGCGCGATCACCGCCGTCTA 
GGCACTGAACTTGATTTGTTCTCCTTCCCAGATGATCTGGGCTCTGGTCTGCCAGTATTC 
CATCCCAACGGTGGCATCGTGCGCAATGAGATGGAAGATCACTCCCGTCGCCGCCACATC 
GCAGCGGGCTACTCCTTTGTGAACACCCCGCACATCACCAAGCAGGATCTCTTTGAGCGT 
TCCGGTCACCTTGGTTTCTACAAGGATGGCATGTTCCCTCCAATGCAGGTGGATGCGGAG 
T T C G AC G AAG AC G G C AAT G T G AC C AAGC C G G GC C AAG AG TACTACCT C AAG C C C AT G AAC 
TGCCCAATGCACAACCTCATCTTCGATTCTCGTGGACGTTCTTACCGTGAGCTTCCACTG 
CGTCTTTTTGAGTTCGGCAACGTCTACCGCTACGAAAAGTCCGGTGTGATCCACGGCCTG 
ACCCGTGCCCGTGGCTTCACCCAGGACGATGCTCACATCTACTGCACCGAGGATCAGCTG 
GAAGCAGAGCTCACCTCTGTGCTGGACTTCATCCTGTCGCTGCTGCGCGAT TACGGTTTG 
GATGATTTCTACCTGGAGCTCTCCACCCGCGATCCTAAGAAGTCAGTCGGTTCTGATGAG 
ATCTGGGAGCGTTCCACTGAAATCTTGAACCGTGTGGCCACCAATTCTGGCCTGGAACTT 
GTTCCAGACCCAGAAGGTGCCGCATTCTACGGCCCTAAGATTTCTGTTCAGGCACGCGAC 
GCGATTGGCCGTACCTGGCAGATGTCCACCGTGCAGCTGGACTTCAACATGCCTGAGCGC 
TTCAACTTGGAATACACCTCATCTGATGGTTCCAAGCAGCAGCCCATCATGATCCACCGC 
GCACTGTTTGGTTCCATCGAGCGCTTCTTTGGCGTGTTGTTGGAGCACTACGCTGGTGCT 
TTCCCAGCATGGCTGGCACCTCACCAGGTCATGGGTATTCCAGTTGCTGATGATTGCATT 
CCACACCTGGAGACAATCACCGCACAGCTGCGTGAAAAGGGTATCCGCGCAGACGTGGAC 
ACCTCCGATGATCGCATGCAGAAGAAGATCCGCAACCACACCACCGGCAAGGTTCCATTC 
ATGCTGCTTGCCGGTGCCCGCGATGTGGAAGCAAACGCAGTGAGCTTCCGTTTCTTGGAC 
GGCACCCAGGTCAACGGCGTGCCCGTCGATGAGGCAATCGCTGTGATTTCTTCCTGGATT 
GGTGACCGCATCAATGATCAGCCGAGCGAGGACTCCATTGCAGCTCGCAGG 

>RXA02509-downstream 
TAGCCCTGAGATGGACTCATCTG 

>RXA02523-upstream 

AGTGTGTGAGGCTTCATGCCTCCAGCGTAGACCTCTTGGTAGATTGAAGTCCGTGACTAG 
CTCCGAAAATCTTGATTCCCACCGTCTGCGGCTTGATGTC 

>RXA02523 

GTGACCATTTTCCCCGAATACCTGGATCCTCTGCGCCATGCCCTGCTGGGTAAGGCGATT 
GAGGATGGCATTTTGGAAGTCGGTGTTCATGATCTTCGGAATTGGGCGACCGGCGGACAC 
AAGGCCGTCGACGATACCCCGTATGGCGGTGGCCCGGGCATGGTGATGAAGCCAGAGGTC 
TGGGGGCCAGCGCTTGATGATGTCGCCGCAGGCCGGGTGAGCGGTGCGGAACTCGATTCG 
GCCTCGCTGCACCTGAAAAATGTGCGCCATGATGAGCTGGGTGGCGTCGAAAAGCGTGCT 
TATGTCGTGGAAGAAGACCGCGACCTGCCGCTGTTGCTGGTGCCCACCCCGGCTGGCAAG 
CCGTTCACGCAGGCGGATGCGCAGGCGTGGTCCAACGAGGAGCACATTGTGTTCGCGTGC 
GGGCGCTACGAGGGCATTGACCAGCGCGTTATTGATGATGCCGCCAACCGCTACCGCGTG 
CGCGAGGTATCGATCGGCGATTATGTGCTGATCGGCGGGGAAGTGGCAGTCCTGGTCATC 
GCGGAAGCCGTCGTGCGCCTGATCCCTGGCGTGCTCGGAAACCGTCGTAGCCACGAAGAA 
GACAGCTTCTCCGATGGCCTGCTCGAAGGCCCGTCGTACACAAAGCCGCGCACCTGGCGC 
GGACTTGACGTCCCCGAAGTACTATTCTCGGGCAACCACGCCAAGGTCGATCGCTGGCGA 
CGCGATCAGGCGCTCCTACGCACCCAGGCAATTAGGCCTGAGCTTATCGACGCATCCCTC 
CTCGATTCCACCGACCTCAAAGTATTGGGACTGGACAAA 

>RXA02523-downstream 

T G AC AG AG AC C AC AC C T C AAC C C 

>RXA02 557 -upstream 

CACAAATTGAAATGATGCTCAGGGAACAATTGCGCAAGGCTGGTCGGTTGCCTAAAAATA 
TTGGGGATATCCCGAGACCCGGCCGCCCCAAGGAGAATCC 

>RXA02557 

ATGAGTTCATTAATCGTTGGCACGGACGGCCTCAGTCGCCCGAGTTGGGCTGCGCAAGAT 
CCCCTGATGCGCGAT TATTACGACACCGAGTGGGGAATGCCGATTCGCGATGAACAGGGA 
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TTATTCGAAAGAGTTAGTCTGGAAGCTTTTCAATCCGGGCTGTCCTGGGCGACGATTTTG 
CGCAAGCGCGATAGTTTCCGCGCAGCTTTCTCTCAGTTTGATCCGGAATTAGTCGCAAAA 
TTCACCGATGCTGACATCGAACGCCTCATGGAGGACGCCGGCATCGTGCGCAACAAACGT 
AAAATTTTGGCCACCATTAACAACGCCAAAGCCACCCTTCAATTGCGTGAGAAGGGTGGC 
TTGGTGGAATTTGTATGGGGTTTCAAACCGATTGATACCCCACAGCCGGAGACCCTGGAG 
GAGATTCCGACGCAGTCGCCGGAGTCAGTTGCACTGTCTAAGGCGCTGAAGAAGGAAGGT 
TTTTCCTTCGTTGGTCCCACGACGATGTTTGCCCTTATGGAAGCCATAGGAATCGTCGAC 
ACCCATTTGGTGGGCAGCCATCGCCGCGGAAGTTCTGGGGTGTGGGCT 

>RXA02 557 -downstream 

T AGG AAAT CAGCCAGTCGTTTGG 

>RXA025 63-upstream 

AGGTGAATTTTGAGGATGCGGAGGCTGTTCGTGCGGCTCGGGAATTTGTGGCAGATCCGC 
GAGGTACGGCGGCGTTTCTGACTGCGGAGGAGGATCACCA 

>RXA025 63 

ATGATGCCGTATATCACCGATATTGCAGCGCTTGAACATGTGGGTGTGGCTGCTGCTTGG 
ACAGAGAAGGTTCCTGCTTTTCGGGTGTTGAGAGAAAAGCGCATGCTGGACTTTCGTGCG 
CCGATCACCGTCATAACCGGGGAAAACGGTGTGGGTAAGTCGACATTGCTGGAGGCTATC 
GCGATCAATGCGGGCTTCGACACAGCAGGTGGTGAACACACCGGAAAGTTCAAACCTTCC 
GACAACCCTTTGCAAACTGTGGCAAAAGCACACAAGGGAAAAGAGCCGATGCGGGGGTAT 
TTCCTGCGGGCGGAAACTCATTTCAACGTCGCGTCTGGATATCGCGATGAGGCTCCCGGC 
TGGGTGAACCTTCATCACATGTCGCACGGGGAGTCGGTGATGCATATTGTGCAGAATGCT 
TTTGTGGGCAAGGGGCTGTATCTGATGGATGAGCCTGAAGCGGGGCTATCGTTCATTCGA 
CAGATGGCGATTCTGGCGGAGCTTAATTTTCTGGCGGAAAGTGGTGCGCAAATTATCATC 
GTGACGCATTCGCCGGTGTTGATGGCTATTCCGGGTGCAGAAATTTGGGAGTTTAGTGCA 
TCGGGGGAACTGCATCGAGGGTTTGATTTTGAGGTGACAACGGCGTTTCGAGCGCTACGT 
GACTTCTTTGAGGATCCGGAAGAAATTGCTGAGTACATGATGGACGTCATGATGGACAAC 
AAGGGGGAGTCC 

>RXA0 25 63-downstream 

T AGC T C AC AAG T AG T TC T CGAAT 

>RXA02590-upstream 

GCCCCAAAGGCTTAAAGTAATGGGCATGCCCACTCCTTCTTCGACCAAAAGCTACGCTGC 
GGTCTTACCTCCACCTGGCCCCTCGTGGGCTGGTTCCCTC 

>RXA025 90 

ATGGGCATCTCATTGTTGTCATCACTGTTGAAAATCCATGGTTTTCCAGTCGTCGCAGAT 
TTCTTCTTCGCGTTAGCTGTTGTGGTGGCAATTGTCATTATTGGCGGTTGGCTAATCTAC 
CGCTCTCCTTCATTCAAAACTGAAGTCATGCCGGCATGGGCAATGCTGTCCATGGGTTTG 
ATCGCATTGGGAACTGCAAGCCCCGTAGTTTTGGGTGATGATCTGTGGGGATTTATGTTT 
GTGTGCTGGTCTATTGGCACAGCCGTGGGACTTGTTGCCTATTCCTTATATATAACGGCC 
ATTTTGCGATCTAAGGCGGGCACACCAACTTTTGCGTGGGGTCTTCCTCTTGTCACGCCG 
ATGGTTGCTTCCACCTCGGCAGCACAACTCCATGAGCACTTTGAACTTCCGGCGATGCTG 
TGGGTTTCTTTCGGGCTCTTCCTTTTAACTTTGGCGTCTGCACCAGCAGTTTTTACCCGA 
GTGTATTTCTACTATTTCGGCCCCAAGGCGCAGGGCATCCCACTGATGGCAACACCAACA 
TCATGGATTCCTTTGGGTATGGTGGGCCAATCCACTGCAGCAGCTCAGCTCATCGGTGCG 
TCCTTTGGATCCAAGACAGCAATCACAATGGGCATTATTTACGGCATCATCATGGGAATT 
TTTACGATTCCTCTGGGAGCCATCGCTCACTTTGTGTTCTACAGAGCTGTTTTCAAAGGG 
GCGACATACAGCCCCACATGGTGGGCCAGTACCTTCCCAGTTGGCACTTTGAGTTTGGGT 
GCGCATTTTTTATCACAGAGCACCGGAGTGGAGTGGTTTAACTACTTCAGCCTGTACTTG 
ATTGCTTTAATGCTCTTTCATGTCATCGTGTCCACCATCGCCGGTACGATTGCAGTAATG 
AG AAG AAT C G T C GG AAAG C T T AAAT CT C AAC T G GC C 

>RXA02 590-downstream 
TAAATTGCAGCGAGAGGTCTAAA 

>RXA02 607-upstream 

GTGTGTTTGTCGGGCCGGAAGCGGGGAACTTTCGGGACGGATCTAACTCATTGCGGGCCT 
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GTGCGCAGTATC C AAAAAT C AAAAT G AGAAGG AAAAC T T C 
>RXA02 607 

ATGCGCGACACCGCATTTCGTTCCATCAAGGCTAAAGCTCAGGCTAAGCGCCGTTCCCTC 
TGGATTGCAGCAGGCGCTGTCCCAACCGCAATTGCGTTGACTATGTCCCTGGCACCTATG 
GCTTCGGCTCAGTCCAGCAACCTTTCCTCTGATGCCGTTATTGGCAGCATCGCGCAGGGC 
GTCACCGATGGCCTGACTGACTACCTGAAGCCTCGCGTC 

>RXA02 607-downstream 
TGAAGAGCTTCCTGCTGGTGAAG 

>RXA02 608-upstream 

GGCGTCACCGATGGCCTGACTGACTACCTGAAGCCTCGCGTCTGAAGAGCTTCCTGCTGG 
TGAAGTCACCTACCCAGAGATCGCCGGGCTGCCTGATGGT 

>RXA02 608 

GTGCGCGTGATCAGCGCTGAGTGGGCAACCTCCAAGCATGTCATTTTGACTATTCAGTCT 
GCAGCAATGCCAGAGCGCCCAATCAAGGTGCAGCTGCTGCTTCCGCGTGACTGGTACTCT 
TCCCCGAACCGTGAGTTCCCTGAAATCTGGGCACTTGACGGTCTGCGCGCGATTGAAGAG 
CAGAGTGGTTGGACCATTGAGACCAACATTGAGCAGTACTACGCCGATAAGAACGCCATT 
GTTGTGCTCCCTGTCGGTGGCGAGAGCTCCTTCTACTCTGACTGGGAAGGGCCAAACAAC 
GGCAAGAACTACCAGTGGGAGACCTTCCTGACTCAGGAGCTCGCACCGATCCTGGACAAG 
GGTTTCCGTTCTAACACCGATCGCGCCATCACCGGTATCTCCATGGGCGGTACCGCTGCG 
GTTAACATCGCAACCCACCACCCAGACATGTTTAAGTTCGTCGGTTCCTTCTCCGGCTAT 
CTGGACACCACCTCCGCTGGCATGCCAATCGCTATTTCCGCAGCCCTGGCAGACGCCGGC 
GGATACGATGCCAACGCAATGTGGGGACCAGTCGGTTCTGAGCGCTGGCAGGAAAACGAT 
CCAAAGAGCAACGTAGACAAGCTCAAGGGCAAGACCATCTACGTTTCCTCTGGTAACGGT 
GCAGATGACTTCGGTAAGGAAGGCTCTGTAGCTATTGGACCTGCAAACGCAGCAGGTGTC 
GGTCTGGAAGTTATCTCCCGTATGACTTCCCAGACCTTCGTCGATCGTGCAAGCCAGGCT 
GGCGTGGAAGTTGTTGCTAGCTTCCGTCCATCCGGCGTGCACTCATGGGAATACTGGCAG 
TTCGAGATGACTCAGGCGTTCCCTCACATCGCTAACGCTCTTGGCATGTCCACTGAGGAC 
CGTGGCGTTGAGTGTGCACCTGTCGGCGCAATCGCTGACGCTGTTGCGGATGGCGCGATG 
GGCACCTGCCTGACCAACGAATACGATGTTACCGGCGGTAAGGCCCAGGACTTCGCTAAC 
GGTCGCGCATACTGGTCTGCAAACACTGGCGCTTTCGGCCTGGTTGGACGCATCAACGCT 
CGTTACTCTGAGCTGGGTGGACCTGCCTCCTGGTTGGGCTACCCAACCTCTTCTGAGTTG 
AAGACACCAGACGGACGTGGCCGCTTCGTCACCTTCGAGCACGGCTCCATCTACTGGACC 
GCCACCACTGGTCCTTGGGAAATCCCAGGCGATATGCTCGCCGCATGGGGCACCCAGGAC 
TATGAGAAGGGCAGCCTCGGCTACCCAACCGGCGCTGCAGTTGAATACAACGGTGGCCTG 
CGCCAGCAGTTCGAAGGTGGCTACGTATTCCGTACCTCCAATAACCAGTCTTACTGGGTT 
CGCGGAGAAATCTCCAAGAAGTACGCCGAAGACGGAATCTTCGCTCAGCTTGGTTTCCCA 
ACCGGCAATGAGAAGTTGATCAACGGTGGCGCTTTCCAGGAATTCGAAAAGGGCAACATC 
TACTGGTCCGCATCCACTGGCGCGCACGTGATTCTGCACGGCGACATCTTCGACGCATGG 
GGTGCTAAGGGCTGGGAGCAGGGCGAATACGGCTTCCCAACCTCTGACCAGACCGCAATC 
ACCGCGGGTGGACAGACCATTGATTTCCAGAACGGCACCATCCGTCAGGTCAATGGCCGA 
ATTGAGGAGTCTCGC 

>RXA02 608-downstream 
TAATAGTGAAGCGCATCTACGCA 

>RXA02 625-upstream 

CTCAATTAAGCAGCAATCCGAGCCGGGGGAGCGCTGTCAGAAATGGACCGTGCCACCCCA 
T G AC AAC AT GC T T G C AC AAT GAT G AC T AG AAT AAT G AC C C 

>RXA02 625 

AT G AC T G C AG CCTTTTAT GAT C T GAT G G AC T T CG AT G AAG T T C T AG AG AAAT AT G ACC C G 
GTGATGGGACTTGAGGTCCACGTCGAACTGGGCACTGAGACCAAGATGTTCTCTGCATCT 
TCTGCACACTTTGGCGCTGAACCCAATAGCAATGTTGACCCAGTTTCTTTGGGTCTCCCA 
GGCGCACTTCCTGTGGTTAACGCCAAGGGCGTGGAGTGGGCAATTAAGATTGGACTGGCG 
CTGAACTGCAGCATCGCTGAGTCCTCACGCTTTGCACGTAAGAACTACTTCTACCCGGAT 
CAGCCTAAGAACTACCAGATCTCCCAGTATGACGAGCCAATCGCATACGACGGCTACCTG 
GATGTTGTTCTGGAGGACGGCACCGAGTGGCGTGTGGAAATCGAACGCGCTCACATGGAG 
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GAAGACACCGGAAAGCTCACCCACCTGGGTGGTACTTCTGGTCGTATTCACGGCGCAACC 
GCTTCTTTGGTGGACTGCAACCGTGCAGGCGTCCCTTTGATTGAGGTTGTCACCAAGCCA 
ATCGAAGGCGCTGGCGCTCGCGCTCCAGAGATCGCTAAGGCTTATGTCTCCGCACTGCGC 
GATCTGGTTAAGGCGCTCGGTGTGTCCGACGGCCGCTTGGATCAGGGTTCTATGCGTGTC 
GACGCCAACCTGTCCCTGCGCCCGATCGGCCAGGAGGAATTCGGCACCCGTACCGAAACC 
AAGAACATCAACTCCCTGAAGTCCGTTGAGCAGGCCAGCACCTTTGAGATGCAGCGCCAG 
GCTCAG 

>RXA02 671-upstream 

GTCCTTGAACACCTCGTTGACGTCGTTTTAAACTTCGAAGGTGACCGCCACTCCTCCTTA 
AGAATGCTCCGTGGCATCAAAAACCGCTTCGGTGCCACCG 

>RXA02 671 

ATGAAGTCGGGCTGCTTCGAACAACAATCCGACGGCATCAAAGAAGTCCCCGATCCCTCC 
GGACTCTTCCTCTCCCACCGCGGCTCTACCCCAGACGGCACCGCGGTCACCGTCGCCATG 
GATGGCGTGCGCCCGCTATTAGCGGAGGTTCAAAGCTTGCTTGTCGACGCCCCCTCCAAG 
AATCCACGCAGGGTCGTCACGGGCCTCGACGCCAATCGGGTCCCCATGGTCCTTGCGGTG 
TTATCCGCACGCGCCGGACGCCAAACCCAAGGAAAAGACGCTTACGTGGCAACCGTTGGT 
GGCATGAAAGTTGGCGAACCAGCAACAGACCTCGCTGTCGCGCTCGCTACTGCCTCGGCT 
TTAGCCAAGAAACCACTACCAGATAAAACAGTGGTACTCGGTGAAGTCGGCTTGGCCGGA 
GAAATCCGTCGCGTCCCCAACGTTGATCGCAGACTAGCCGAGGCGGAACGTTTAGGTTAT 
GAAAAAGCAGTCATCCCCGGAGGCTCAGGCATCAAACAAACAAGCCTGAGAGTCATCGAA 
GCTTCAACACTTGCCGAAGCACTTGCAGCAGTAAGCTTA 

>RXA02 67 1-downstream 
TAAAG CAT GAC AC CAACAAC CAC 

>RXA02 68 6-upstream 

CTTCTTCGGTGAAGGTTCCGGCAGGCCCCAAATAGGCCACAACAGTTGGTGCGTCGCTCA 
TGGTTACACAGCTTAACCCGCCGAAC TAAGGTGGGTGTCC 

>RXA02 68 6 

ATGTCTGTTGCTCAATTAGCGAACCGCTTGGCCCAACTCTCCCCCGCCGAGCATGGTTTT 
GCATGGTTCGACCCTGAAATCACCGCTGGCCATGGCGTTGGCCCGTTGCATGGCATGGTG 
ATTCCAGCCAAGGACCTCAACGATGTCGCAGGCATGCCCACCGCGTTCGGAAATGCATCT 
CGGCGAAAGGTAGCAACAGATACCGATCCGTTCATCCAAAATCTCATCGACCGCGGCGCG 
ATCATCGCTGGCAAAACCCAAACCAGCGAGCTCGGCATGACGGCGTATTGCGAACCCATC 
GACATGGACGCACCCAGCAACCCGGTTTTGCCTGGTCACACGCCCGGCGGTTCGTCGGGT 
GGTGCGGCGGTTGCCGTTGCCAGGTCGCTTGTCGACGCCGCCCACGCCTCAGACGGAGGC 
GGCTCGATCCGGGTTCCAGCCGCCGCGTGCGGGCTGGTCGGGTTTAAACCCGCCCACGAT 
TCCAGCGGCGGAAACCCCTCCACGCAGGGGTTTATCACCCGCGATGTGGCCACCCAAGTG 
CGCTTGCACGCACTTCAACCACGCACCAGGCGCCTGCGCATCGGCGTTCTCGCTGAGCCC 
ATCCATGCTAATTCGCTTGTCGACGCCCCCTTCCTGAGCATCCTCGAATCCACCGCCCAC 
CTCCTGGAGAAAGCTGGCCACGAAATAGTGTCCGTACCCCTCCCTTATGGCGCTTGGGCT 
TTTGACGCTTATACAGAAGTTTTCATGATGAAATCCGCTGGACTAACCAACCTGGGTAGC 
CCCATTACAAGATGGTTGAGTGAACAAGGCCGTAGTCTTTCTCCTTCTGATAGACAATCA 
AGTGTCAAGGCTTTTGATTCCGTGGCTGAGACTGTACACGGAGCATGGGACATCGATGTT 
TTATTAACCCCTACCTTGGCTTATGCACCTCCCAAGATTGGGTACTTTTCATCCATGCCA 
CCTGAAGAAGACTTCCTTGCACAAACCAAATGGACGCCGTGGGCAACGCTGTTCAACATG 
ACCGGTGGTGCAGCCATCAGCGTGCCTGTTGAAGGTGTCGGCATTCATCTTGGTGGGATA 
CGCGTACGAGATGAAGACCTCTTAGGATTAGCAGCATTTGTGGAAAGAGCTGTGGCA 

>RXA02 68 6-downstream 

T GAG T AG T T C AG T AAT G T C AC C G 

>RXA02 692-upstream 

GTGACTGAAGCGGGACAGGAGCGCCTAGTAAAAAGCAAGGCTGGAAAACAGATAAGCCCT 
AAGTGCCCACATGTCTACCGATCACGGTAGATTGTTCTTT 

>RXA02 692 

ATGATCGATCTGAAATTCCTCCGTGATAACCCGGACGTTGTTCGTGCCTCCCAGATCACT 
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CGCGGCGAAGACCCCGCGCTTGTGGACGAACTGATTAGTGCTGATGAATCTCGTCGCGAA 
GCAATCAAGGCTGCCGACGATTTGCGCGCTGAGCAGAAGGCTTTTGGAAAGAAGATCGGA 
CAGGCCTCTCCGGAGGACCGCCCTGCACTTCTGGAGGGTTCCAACGAACTCAAAGCCAAG 
GTGAAGGATGCTGAGGCTGCACAGGAAGCTGCTGAGGCGAAAGTCAATGAGCTGCAGATG 
AAGCTCTCCAACGTGGTTTCCGGCGCGCCTGCTGGTGGCGAAGATGATTTCGTCGTCCTG 
GAGACCATCGGCGAGCCTCGCACTTTTGATTTCGAGCCAAAGGATCACCTGGAGCTCGGT 
GAATCCCTCGGACTTATCGATATGAAGCGCGGCACCAAGGTTTCCGGTGCACGTTTCTAC 
TACCTCACCGGTGACGGCGCAATGCTGCAGTTGGGCATGCTCATGTTGGCTGCTCAGAAG 
GCGCGCGAAGCTGGATTTAGCATGATGATCCCTCCAGTTTTGGTGCGCCCTGAAATCATG 
GCGGGCACTGGATTCTTGGGTGATCACTCCGAGGAGATCTACTACCTCGAACGCGATGAC 
ATGTACTTGGTGGGTACCTCTGAGGTGGCTCTTGCGGGTTACCACAAGGACGAAATCATT 
GATCTCAACGAAGGCCCAGTGAAGTACGCCGGTTGGAGCTCCTGCTTCCGCCGTGAGGCT 
GGTTCCTACGGCAAGGACACCCGAGGCATTTTGCGTGTGCACCAGTTCGACAAGGTTGAG 
ATGTTTGTCTACTGCAAGCCTGAAGATGCTGAAGATGTACACCAGCAGCTGCTCGGCATG 
GAAAAGGAAATGCTCGCAGCCATCGAGGTTCCTTACCGCGTCATCGACGTTGCCGGTGGA 
GACTTGGGTGCATCTGCTGCCCGCAAGTTCGACACCGAGGCATGGGTGCCAACCCAGGAC 
ACCTACCGTGAACTCACCTCGACCTCTAACTGCACCACTTTCCAGGCTCGTCGCCTGCAG 
ACTCGTTACCGCGATGAAAACGGCAAGCCACAGATCGCCGCAACCCTGAACGGTACGTTG 
GCTACCACTCGTTGGCTTGTCGCGATCCTGGAGAACAACCAGCAGGCCGATGGCTCTGTT 
GTTGTTCCTGAGGCGCTTCGTCCATTCGTGGGCAAAGACGTGCTCAAGCCAGTGAAACAA 
GCCGGT 

>RXA02 692-downstream 
TAATTAAGCGGAAAGCTCGTGGT 

>RXA0272 6-upstream 

CAGCGCGATGGTGCTGAAGACTACGTCTTTTACGATGGCCCTCCTTTTGCAAACGGTGTG 
CCACACTACGGCCACCTACTGACTGGTTACGTCAAGGACA 

>RXA0272 6 

TTGTTCCTTGCTACCAGACCATGCCGTGGGTACCGCGTTCCTCGTGTCTTCAGTTGGGAT 
ACCCACGGCTTGCCAGCTGAACTTGAGGCTGAAAAGCAGCTCGGCATCAAGGACAAGGGC 
GAGATCGAGGCCATGGGTCTTGCCAAGTTCAACGAGTACTGTGCAACCTCCGTGTTGCAG 
TACACCAAGGAATGGGAAGAGTACGTCACCCGCCAGGCTCGTTGGGTGGACTTTGAAAAC 
GGCTACAAGACCATGGACCTTTCTTTCATGGAGTCCGTGATCTGGGCGTTCAAGGAACTC 
TACGACAAGGGCCTGATCTACCAGGGTTTCCGCGTTCTTCCTTACTCCTGGGCAGAGCAC 
ACCCCACTGTCCAACCAGGAAACCCGACTGGATGACTCCTACAAGCTGCGCCAGGATCCA 
ACCCTGACCGTCACGTTCCCAGTCACCGGTGTCGTCGAAGGTTCTTCTGCAAACGCTGGC 
CTGGTGGGAGCGTTGGCTCTTGCGTGGACGACTACCCCGTGGACCCTTCCATCCAACCTT 
GCGTTGGCTGTGAACCCAGCGGTGACCTACGCATTGGTTGAGGTTGCTGAAGACGGTGAG 
GCAGAATTCGTCGGCAAGCGTGTGCTTTTGGCTAAGGACCTCGTTGGTTCCTACGCCAAG 
GAACTCGGTGCTGAGGCTGTTATCGTTTCTGAGCACCCAGGCTCTGAACTGGTCGGACTG 
ACCTACGAGCCAATCTTTGGATATTTCCGCGATCACGCGAACGGATTCCAGATCCTCGGT 
GCAGAGTACGTCACCACCGAAGACGGCACCGGTATCGTCCACCAGGCACCAGCTTTCGGT 
GAAGACGATATGAACACCTGTAACGCTGCCGGCATTGAGCCAGTCATCCCAGTGGACATC 
GACGGCAAGTTCACCGGTTTGGTTCCTGAATACCAAGGTCAGCTTGTTTTCGATGCCAAC 
AAGGACATCATCAAGGACTTGAAGGCTGCAGGTCGCGTGGTTCGCCACCAGACCATCGAA 
CACTCCTACCCACACTCTTGGCGTTCCGGTGAGCCACTGATCTACATGGCTCTGCCATCT 
TGGTTTGTGAATGTCACCGAAATCCGCGACCGCATGGTTGAGGTCAACCAGGACATCGAG 
TGGATGCCAGCGCACATCCGCGACGGCCAGTTCGGCAAGTGGCTAGAAGGTGCCCGCGAC 
TGGAACATCTCCCGTTCCCGTTACTGGGGTTCACCAATTCCAGCATGGGTCTCCGACAAC 
GACGAATACCCACGCGTTGATGTTTATGGTTCCCTCGATGAGCTTGAGGCTGACTTTGGC 
GTGCGTCCAAAGTCCCTGCACCGTCCAGACATCGATGAACTAACTCGTCCAAACCCAGAC 
GATCCAACCGGCAAGTCCACCATGCGACGCGTCACCGATGTTTTGGACGTGTGGTTCGAC 
TCCGGTTCCATGCCGTTTGCCCAGGTGCACTACCCATTCGAGAACAAAGAATGGTTTGAT 
ACCCACGCACCAGCAGACTTCATCGTGGAGTACATCGGTCAGACCCGCGGTTGGTTCTAC 
CTGCTGCACGTGCTGTCCACCGCACTGTTTGACCGCCCAGCTTTCAAGAAGGTTGTCGCA 
CACGGCATCGTCTTGGGTGATGACGGACTGAAGATGTCCAAGTCCAAGGGCAACTACCCG 
AACGTCAACGAGGTCTTCGACCGCGACGGTTCCGACGCCATGCGTTGGTTCCTCATGAGT 
TCCCCAATCCTGCGCGGCGGCAACTTGATTGTCACCGAAAAGGGCATCCGCGAAGGTGTG 
CGCCAAGCACAGCTTCCAATGTGGAACGCATACTCCTTCCTGCAGCTGTACACCTCCAAG 
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AACGCAACCTGGTCAGTCGACTCCACTGACGTGCTGGACCGCTACATCCTGGCGAAGCTG 
CACGATTTGGTGGCAGAGACCCAGGCGGCACTCGACGGCACTGACATTGCAAAGGCTTGC 
GACTTGGTTCGTAACTTCTGTGATGCGTTGACCAACTGGTACGTGCGTCGTTCCCGCGAC 
CGTTTCTGGGCTGGTGATGAAGCACACCCAGAGGCTTTCAACACCTTGTACACCGTGCTG 
GAAACCCTCACCCGCGTGGCAGCTCCACTGCTGCCAATGACCACCGAAGTGATCTGGCGT 
GGACTGACCGGCGAGCGTTCTGTGCACCTGACTGATTTCCCATCCGCTGAGTCTTTCCCA 
GCAGATGCTGATTTGGTTCGCACCATGGATGAGATCCGTGGCGTGTGCTCTGCGGCTTCC 
TCTGTTCGTAAGGCTCACAAGCTGCGTAACCGTCTGCCACTTCCAGGCCTGACTGTTGCT 
CTTCCAGACTCTGCTCGCCTGGCAGACTTCGCTTCGATCATCCGCGATGAGGTCAACGTG 
AAGAACGTGGATCTGACCTCTGACGTGGATTCCGTGGGAACCTTCGAGGTTGTTGTTAAC 
GCTAAGGTTGCAGGTCCTCGCTTGGGCAAGGACGTCCAGCGCGTGATCAAGGCTGTGAAG 
GCTGGCAACTACACCCGCGAAGGCGACGTCGTTGTTGCCGATGGCATCGAGCTCAACGAG 
GGTGAATTCACCGAGCGTCTCGTAGCAGCAAACCCTGATTCCACCGCGCAGATCGACGGC 
GTGGATGGACTCGTGGTTCTGGACATGGAAGTCACGGAAGAACTTGAAGCAGAAGGCTGG 
GCAGCGGACGCGATCCGTGGCCTGCAGGATGCTCGAAAGAACTCCGGCTTTGAGGTTTCT 
GACCGCATTTCTGTTGTCGTCAGCGTTCCTGAGGACAAGAAGGAATGGATCACCACTCAC 
GCTGATCACATCGCAGCGGAAGTTTTGGCAACCTCCTTTGAGATCGTCACTGATGCCCTC 
GACGGCGAAACCCACGACATTGTCGCTGGTGTGACCGCGAAGGTTACTAAGAAC 

>RXAO 2 7 2 6 - down s t r e am 

T AAG AG T T G T T T T G T T G AG AAAG 

>RXA027 31-upstream 

TTTGCGCTAAACGTAGGGGTCAAGCGTCGAAAAGCGCTTGCTTGCACGCTGTTTTGCTGC 
GGGCCGCAACGTGTCCACCCTGTGGCGTATCCTAGAATGC 

>RXA02731 

ATGGCTTTTGCTGCTGAACATCCTGTCCTGTCCCACTCTGAGCACCGCCCGGTTGGTGAA 
ATCGAGCGTAGCGATGACAAATTTGTTGTCGTTAGTGAATTTGAGCCTGCGGGTGACCAG 
CCTGCGGCTATTAAAGAGCTCGATGAGCGCTTGGATCGCGGTGAGCGGGACGTCGTTTTG 
ATGGGTGCTACTGGTACGGGTAAGTCCGCGACTGCGGCGTGGTTGATCGAAAAGCAGCAG 
CGCCCCGCTTTGGTGATGGCGCCGAATAAGACGCTGGCTGCGCAGTTGGCTAATGAATTG 
CGGCAGCTGTTGCCCAATAACGCGGTGGAGTATTTCGTGTCTTATTACGATTACTACCAG 
CCAGAAGCGTATATCGCGCAGACTGATACCTATATTGAAAAGGACTCCTCGATTAATGAG 
GATGTGGAGCGTCTGCGTCACTCGGCGACGTCGTCTTTGCTGAGTAGGCGAGACGTCGTG 
GTTGTTAGTTCGGTGTCGTGTATTTATGGCTTGGGCACTCCACAGTCTTATCTTGACCGT 
TCCGTTGTGTTGAACGTGGGGGAGGAGATCGACCGCGATCGCTTTTTGCGCCTATTGGTA 
GATATTCAATACGAACGCAATGATGTGGGCTTTACTCGTGGTGCTTTCCGCGTGAAGGGC 
GATACCGTGGACATCATCCCGGCCTATGAGGAATTGGCGGTGCGCATTGAGTTTTTCGGT 
GATGAAATTGATGCGTTGTACTACATCCATCCCCTGACTGGTGACACCATCCGGCAGGTG 
AATGAGATCCGTATTTTCCCAGCTACGCACTATGTTGCGGGACCTGAGCGGATGGAAAAG 
GCAGTCGCTGATATTAAGGCGGAGTTGGAAGTGCGCCTGGCTGATTTGGAGAACCGTGGC 
AAGTTATTGGAAGCGCAGCGTCTTAGGATGCGTACTGAATATGACTTAGAAATGATCGAG 
CAGGTTGGTTTCTGTTCGGGCATTGAGAACTATTCTCGCCACATTGATGGACGTGGGGAG 
GGAACCGCACCGGCCACGCTGATTGACTATTTCCCAGAGGATTTCCTCACCATCATCGAT 
GAGTCTCACGTGACAGTCCCGCAGATCGGCGGCATGTTTGAGGGCGATATGTCCCGTAAA 
CGTAACCTCGTAGAATTCGGTTTCCGCCTGCCATCCGCGATGGATAACCGCCCATTGACC 
TGGGAGGAGTTCGATGAACGCCGTGGCCAAACGGTGTTCATGTCTGCAACTCCAGGCAAG 
TTTGAGATCGCTGCTGCTGATGGTGAGTTTGTGGAGCAGGTCATTCGCCCAACAGGTCTG 
GTGGATCCAAAGGTCACCGTCAAGCCAACGAAGGGGCAGATTGATGATCTGATCCATGAA 
ATTCGCCAACGCACCGATAAAGATGAGCGCGTTTTGGTCACCACATTGACCAAGAAAATG 
GCTGAGGATCTTACTGATTACCTGCTGGAAAACGGCATCCGCGTGCGCTACCTGCACTCA 
GATATTGATACCTTGCAGCGTGTGGAATTGCTGCGTCAGCTTCGCCTGGGCGAATACGAT 
GTGTTGGTAGGTATTAACCTGCTGCGTGAGGGCCTTGACCTGCCAGAAGTCTCTCTGGTT 
GCGATTCTCGACGCCGACAAGGAAGGCTTCCTGCGCTCCACCACCTCACTGATTCAGACC 
ATTGGCCGCGCCGCCCGAAATGTGTCCGGCGAGGTCATCATGTACGCCGACAAGATCACT 
GATTCGATGCAGTATGCCATCGAGGAAACCGATCGACGCCGTGAAAAGCAGGTCGCTTAT 
AACAAGGAACACGGCATCGATCCGCAGCCGCTTCGAAAGAAAATCGCGGACATCCTCGAC 
CAGGTCTATGACAATTCCGCTGATGGAGCAGGACCTTCTGCCTCTGGCGATGCGGCAGTC 
GTGGCTAAACCTGACGTGTCTAGCATGCCCGCCAAAGAAGTGCAAAAGCTTATCGACGAC 
CTCAGCGCTCAGATGGCTGCGGCCGCGCGGGAGCTCAAGTTCGAGCTGGCAGGGCGTCTG 
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CGAGATGAGATCTTCGAGCTCAAGAAGGAACTGAGAGGTATCAAGGATGCCGGCATC 

>RXA02731-downstream 
TAAGTCAGCTTGCTCACTTAAAG 

>RXA02 7 4 2-upstream 

GTATCGGTAAAAGGCCCAATCAAGGATTCTTGGTTGGGTCTTTTTCCATGCTTTTCATGC 
T T C G AAC AG T C C AG AAT AG CCCTGACC TAG AC T TAG AG C T 

>RXA027 42 

ATGTCCGAACAAAGACTCGATCAGCTTGAGCGACGGCTTTCTGAACTGGAACGGGAGATC 
GCCGCGATTCGTCAGGAGATCCGCCAGGAACGCCTAGTGCTTCCGGAACCGGAACCTGTG 
AAAGTTGATACAGTCATCGCCACCGAAGCGACCGGAGTCAATGCATCGTCGGGTCCGGAG 
GCGAAGATCGCTTTGTTCATGGAGAGGTTTAGTGGTCGCCACGATGTGTATGCGCGGCGC 
TGGACCAGCAGAAAAACGGGCAAAAGTGGATGGTCGCCGGCTACTCGCCAGGGTTTTTAC 
TCAAAAGACACCACACCGAAGGACTATCTCCCCTTCACCGTTGACACCGTCAATGCGCAT 
CTGCGCCGGGGCGGCGACCATATCGGTCTCTATGTGATGGTCCCCATCGACACGTGCAAA 
CTTCTCGCCTGCGATTTCGACGATGGCACCTGGAAGCAAGATGCGGCCGCTTTCGTGTCA 
GCCTGCACCGACCACGGAATCGATGCGTTGGCTGAAATTTCTCGATCCGACGACGGCGCC 
CCCGTGTGGATATTTTTCGATACCCCAATCTCCGCGATGCTGGCTCGGCGCCTAGGTTTT 
GCCATGCTCCGCCAAGCCATGAACTCCCGCCCTGACATGGATATGTCTTCTTATGATCGC 
TTCTTCCCTGCTCAAGACACCATCGCAACGCGCGCAAACGGAAGCGCACGGCTGGGAAAT 
TTGATCGCGCTGCCCCTCAACGGCGACTGTCGAGCCCGCAACACCGCCGTCTTCGCCGAT 
TCGGAAACGTGGGTTCCCTTCGAAGATCCTTTCGCAGCGCTCGCGGCCATCACGCCACTA 
GCCACCGAAAAAATCGAGCAGATCCTTGCCACCACGCAGGAAAAATTTGGCCCCGAACCC 
GAACACATCAAACGCCCCACCCGCGCCGAACTCAAACAGGTTAAAGCCAACGGCGAAACC 
ATCAAACTCACCATCACCAACGAGCTGAGCGTCCCCACCGAAAGGTTACCCGCGGCCGTC 
ATCGCGGAGATTAAACACCGGGCGGTAATCCCAAACCCTGAGTTTTATCGTCGACAAGCG 
CAAAGATTTTCGACCTTCGGCGTGCCGCGCATCGTCATCCGCTTCGCCCAGGCCGAGCAG 
CGCTTGCTGCTCCCACGCGGGCTTGTCGACGACACCCTCCGGATCCTCACCCTCGCCGGG 
TACAAAGTCAGCGTCATCTGGCCTCGGCAAACTCGGAAAACCATCGACGCGTCTTTCGAG 
GGCGAATTGCGATCCATGCAACAAGAGGGAATCGACTCGCTCAAAGGCCAACGCACCGGC 
GTATTGGTAGCACCGCCGGGCGCTGGAAAAACAGTGATGGCCTGTGCACTCATCGCGAAC 
AGAAAAATCCCCACCGCAGTGATAGTCAACCGTGCAGAATTGATTTCCCAATGGCGGGAT 
CGTCTCGCGCAATACCTGAGCATCGACGCAGACTCCATCGGACAGATCGGCGCGGGCCGA 
CGCAAAACCACCGGAATTATCGATCTCATCACCGTCCAATCCTTGAGCCGTAAAGATTCC 
GATCCGAAAATTTTGGAACAATACGGCCAAATCATCGTCGACGAGTGCCACAACATCGCA 
GCCCCAGGCGCCGAAGCCGCATTGAACCAGGTCAAGGCCCCCTACTGGCTGGGTCTAACC 
GCCACGCCGTTTCGTTCAGACCACATGGATGAAATCATCACCATGCAGTGCGGTCCTGTG 
CGCCACCGCATGGAAGTGGCAACAGACAATGAACAGCGCTTGATTCACATCCACGAAACC 
TCTTTCGACTCTGAGGAAACCACCGAAATCCAGGATCTCTACAATGAGCTCGCGGTCGAT 
TCTGCCCGAAATGCGCAAATCACTGCCGAAGTGCACAAAGCGCTTGAAGCTGGCGACCGA 
TGTCTAGTTTTGGTCAACCGAATTGCAGCCCTTGAAGCACTGACCAGCAGTATTACCGAA 
TCTGGCGATCACACTGTCTTAGTGATGCATGGCCGCCAAACCCAAGAGGAGCGAGTTCAC 
CTTCGTGCGCAACTTGCCTCATTGAGTGAAAAGCAGGATCCGTTTGTACTGGTCGCGATG 
AATAAAGTCGCCGGCGAAGGCCTTGACATCCCCAGCCTCAACACGCTGTTTTTGGCAGCG 
CCGGTGTCCTTCAAGGGGCTGGTGATTCAGCAAATCGGCCGAGTTACTCGCGCAACCGGT 
GATCAAAACGCTCCTCCGGTGACTGCCACGGTCCATGATTTTGTTGATTCCAAGATTCCG 
ACACTCAAACGCATGCACGGTCGCCGATTGCGGGCTATGCAAAAGGAAGGATTCGCTGTT 
TCGGAGCCT 

>RXA0 27 4 2 -downs t r earn 
TGAGGAGGACCAGACCAAACCAG 

>RXA027 4 8 -upstream 

CAGGTCGTTGGCAGGTAGCTGACGTGACCTGAGCGGGGGCAACCGGCTAACATGTAGGGA 
TTAGCAACCCCGCACTCTAGAACCTACTGGGAGTTCATTC 

>RXA027 4 8 

GTGTTTGAGTCACTGTCCGATCGGTTGAATAGCGCGCTTTCCGGCCTGCGCGGCAAAGGA 
AAGCTCACCGAGGCAGACATCAATGCAACCACACGCGAGATCCGTCTCGCGCTGCTGGAA 
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GCTGACGTTTCATTAACGGTTGTTCGTGCCTTCATTAACCGAATCAAGGAACGCGCCGCT 
GGTGCAGAAGTTTCTCAGGCACTCAACCCCGCGCAGCAAGTCATCAAGATCGTCAACGAG 
GAACTGGTTCAGATCCTCGGTGGCGAAACCCGCCGACTGTCACTGGCCAAAAACCCACCG 
ACCGTCATCATGCTGGCAGGTCTGCAGGGTGCAGGTAAGACCACCCTCGCAGGTAAACTG 
TCCAAGCACCTGGTCAAGCAGGGTCACACTCCTATGCTTGTTGCCTGTGACCTTCAGCGT 
CCAGGCGCAGTTCAGCAGCTGCAAATTGTGGGTGAACGCGCAGGCGTTACCACTTTCGCA 
CCGGATCCAGGCACCAGCATCGACTCCCTCGAGCACGAAATGGGCACCTCCCACGGTGAT 
CCAGTCGAGGTAGCGCGCGCAGGTATCGAAGAAGCCAAGCGCACCCAGCACGACATCGTG 
ATCGTGGATACCGCAGGTCGCCTCGGTATCGATGAAACCCTGATGACTCAGGCACGCAAC 
ATCCGCGAAGCCATCAACCCTGATGAAGTGCTCTTTGTCATTGACTCCATGATTGGTCAA 
GACGCCGTAGACACCGCCGAAGCATTCCGCGACGGCGTCGACTTCACCGGTGTTGTCCTG 
ACCAAGCTTGATGGCGACGGCCGCGGTGGTGCTGCACTATCCATCCGTGAAGTCACCGGC 
AAGCCCATCATGTTTGCCTCCACTGGTGAAAAACTCGACGACTTCGACGTCTTCCACCCA 
GAGCGCATGGCCAGCCGAATCCTGGGCATGGGTGACGTACTGTCACTCATCGAGCAGGCC 
GAAGCAGTCATGGATCAGGAAAAGGCAGAGGTCGCTGCCCAGAAGTTGGGCTCCGGCGAG 
CTCACCCTGGAAGACTTCCTTGACCAAATGCTGATGATCCGCCGCATGGGACCAATCGGC 
AACATCCTCAAGATGCTGCCTGGTGGCAAGCAGATGTCCCAAATGGCGGACATGGTTGAT 
GAGAAGCAACTCGACCGCATCCAGGCGATTATCCGCGGTATGACCCCGGCCGAGCGCGAT 
AATCCAAAGATCCTCAACGCTTCCAGGCGCAAGCGCATCGCCAACGGTTCCGGTGTGACC 
GTGTCCGAAGTAAACAAACTTGTTGAACGCTTCTTCGAGGCTCGCAAGATGATGGGTCAA 
ATGGCTGGCCAGTTTGGCATGGGTCCTGGATCCCGCAGTGCAACCAAGAAGCAAGCCAAG 
GGCCGCAAGGGTAAGAACGGCAAGCGTAAACCAGCCAAGAAGGGCCCAACCCAGCCAAAG 
ATGCCAATGGGCGGTATGCCAGGAATGCCTGGGATGCCGGGTATGGGTGGAGCCGGAATG 
CCTGACCTTGCTGAACTACAGAAGCAGCTTGGTGGAGCAGGTGGCGGTATGGGAGGCCTT 
GGTGGCGGACTCCCGGGCATGCCAAAGCCGCCTAAAGGCATGGAGAACATAGATCTCAAC 
AAC C TAG AC T T C G G T AAG AAG 

>RXA027 4 8-downstream 
TAACTTTGCTTTAGTTGGTCGGC 

>RXA027 8 8 -upstream 

CACCTAGTGGAGACGGGTAAAGTTACCACCAGTCCATTTTTAGGCGTGTGTTTTTGAATG 
CGCTAAAACATTTCGAGAAGTTCTAAGGCAGGATACCGCT 

>RXA027 8 8 

GTGCAGACCCATGAGATCAGGGAGCGTTTTACCAATCACTTCGTCAATGCCGGTCACCAG 
GCGGTACCTAGCGCGTCACTGATTCTCGACGACCCTAACCTGCTGTTCGTTAACGCAGGC 
ATGGTTCCATTCAAGCCGTACTTCCTGGGCCAGCAGACCCCACCTTTTGAAAACGGCACT 
GCGACTTCCATTCAGAAGTGTGTTCGTACCCTGGATATCGAAGAAGTGGGTATCACCACT 
CGCCACAATACCTTCTTCCAGATGGCAGGTAACTTCTCCTTCGGCCAGTACTTCAAAGAA 
GGCGCAATTACCCACGCATGGGGCCTTCTGACTGGTTCCGTAGCAGACGGAGGCTTTGGC 
CTTGATCCAGAGCGCCTCTGGGTCACTGTGTACCTCGATGATGACGAGGCTGCAGAGATC 
TGGGAAAAGAAGATCGGCGTCCCATCAGAGCGCATCCAGCGCCTGGGTATGGCTGACAAC 
TACTGGTCCATGGGTGTACCAGGACCTTGTGGCCCTTGCTCCGAGATCTACTACGACCGC 
GGCGAGAAGTACGGCAAGGAAGGCGGCCCTGTCGCTGACGACAACCGCTACATGGAGATC 
TGGAACCTGGTCTTCATGGAGAAGGAACGCGGACAGGGTATTGGCAAGGACAACTTCGAC 
ATCCTTGGCGATCTTCCAAAGAAGAACATCGATACCGGCATGGGCGTCGAGCGCGTTGCC 
TGCATCCTCCAGGATGTTGAAAACGTCTACGAAACCGACCTGCTGCGCCCAGTCATCGAC 
GTTGCAGAGACCCTGACCGGAACCAAGTATGGTTCTGACAACACCTCTGACATTCGCTTC 
CGCGTTATCGCCGACCACTCTCGTACCGGCATGATGCTCATCCTCGATGGTGTTACCCCA 
GGCAACGAAGGCCGTGGATACATCCTGCGCCGCCTGCTTCGCCGCATTATCCGTTCCGCA 
CGTCTGCTCGGTGCTACTGGTGAGACCATGGAGCAGTTCATGAACACCATCATGGACACC 
ATGACCCCGTCCTACCCAGAAATCGCCGACAACCGTGAGCGCATCATGCGTGTGGCTGTC 
ACCGAAGAGCGCGCTTTCTTGAAGACTCTGGTCTCTGGAACCCACCTCTTCGAAGAGGCT 
GCAACCTCCATCAAGGCTGCAGGATCCACCAAGGTTGCCGGTGCTCAGGCATTCGCACTG 
CACGACACCTACGGTTTCCCCATCGACCTCACCCTCGAAATGGCTGCAGAAGCAGGCCTT 
GAGGTTGACGTTGAAGGCTTTGATTCCCTCATGGCAGAGCAGCGCTCCCGTGCAAAGGCT 
GACAGCCAGGCAAAGAAGCACGGCCACACCGACTTGAGCATCTACCGCGAATGGGTCGAC 
AACAACCCAACCGTATTCACCGGCTTTGAGGAACTGGATTCCCAGTCCAAGGTCCTCGGA 
CTACTTTCCGATGGTGCCAAGATTTCTGAAGCCACAGAAGGTCAAGAAGTTGAGGTCATC 
CTCGACCAGTCACCTCTGTACGCAGAATCAGGTGGACAGCTCGGCGATCGTGGTCAGATC 
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CTGCTCGGAGACACCGTGCTTGATGTCCATGACGTGCAGAAGATCGGTAAGAAACTGTGG 
GTTCACAAGGCACTCGTGGCAAACGGTGGACTTGCGGTAGGTGATGAAGTGGTGGCAAGC 
GTCGATAAGCAATGGCGCCATGCTGCACGCCAGGCACACACCGCAACCCACCTGATTCAT 
GCCGCTCTGCGGCAGGTTCTTGGACCAACTGCCCTCCAGGCAGGATCCATGAACAAGCCA 
GGCTACCTGCGCTTCGACTTCAACTACACCGAGCAGCTCACCCCAGCACAAGTCGAGCAA 
ATCCAGGCGATCACCAACGAAGCCGTGGACACCGACTGGGCTGTCAACACCGTGGAAACC 
TCACTCGAGGAAGCCAAGGCAATGGGTGCGATGGCGCTCTTCGGCGAAAACTACGGAAGC 
ACCGTGCGCGTTGTGGAAATCGGCGGACCTTTCTCCATGGAACTCTGTGGCGGTACGCAC 
GTTGCGCACTCCTCACAGATCGGCCCAGTGGCACTGTTGGGTGAATCATCCATCGGCTCC 
GGCGTGCGCCGCATCGAGGCCTACTCCGGCCTGAACTCCTTCAACTACCTGTCCAAGGAA 
CGCGCACTCGCCGAGGGTTTGGCAAGCTCCCTGAAGGCTCCATCCGAGGAACTTCCAGAG 
CGCGTCGCACAGCTGGTAGACAAGCTGAAGGCAGCAGAGAAGGAAATCGAAGCCCTGCAC 
CGTCAGCAGCTCATGGCACAAACCGCAGACCTGTTGAACAACGCTCAAGAGATCGGTGGC 
GTCACCACCTTGCTGCTGCGCGTCAAGGACAACACCAACGCCGGTGACCTGCGCACCATC 
GCAACCACCCTGAAGGACAAGCTCGGCGACCGCGAAGGCGTCTTGGTTATTGCCTCCGAG 
AACGCCGGCAAGGTTCCATTCGTGGTAGCTGCAACCAAGGCCGCTGTGGCTCGCGGAGCT 
CACTCCGGCAACCTGGTTAAGCTCGTTGGTTCCTACATCGACGGTCGCGGTGGCGGCAAG 
GCTGACCTCGCACAAGGATCCGGCGCCAACATTGCTGGCCTGGAATCCGCATTCGGCGCA 
GTCCGCGCTGAGATCGAGGCACTC 

>RXA02 7 88 -downstream 
TAAGCCTTCAGTCTAGGCCCTAA 

>RXA02 8 22 

GGTACCGAGGTTAGCCATCCCGCCCATGGTGCGTGGAGCCAGTTCAAGTTTGAAGGTGGC 
GTGCACCGTGTTCAGCGTGTGCCTGTTACTGAATCTCAGGGACGCATCCAGACCTCTGCT 
GCTGGTGTCTTGGTTTACCCAGAACCAGATGAGGTGGAAAACGTTGAGATCGATGAGAAG 
GATATTCGCGTCGATGTGTACCGTTCCTCAGGTAAGGGTGGTCAGGGCGTTAACACCACT 
GACTCCGCTGTGCGTATTACCCACTTGCCAACTGGTTTGGTGGTGACCTGTCAGAAGGAG 
CGCTCCCAGATTCAGAACCGTGCGCGTGCGATGCAGGTTTTGGCTGCCCGTTTACAGGCG 
ATGAAGGAAGAGGAAGCGGCGGCTGAGGCTGCTACGGGACGTGCTGCGCAGATTCGCACC 
ATGGACCGCTCTGAGCGCATCCGTACCTACAACTGGCCGGAAAACCGCATCAGCGATCAC 
CGTATTGGTTTTAAGGCGAACAACCTTGATTCGGTTCTCGATGGTGAATTGGATGATCTG 
TTCACCGCGTTGCAGGCTGCTGAGCGTGCA 

>RXA02 837-upstream 

TCATGATCGATGCCACCCATCTGAAAGCACATCGCACGGCGTCCAGCTTGCGTTTGAAAA 
AGAGGGGCGAGGTCGCCTGATTGGTCGGACGAAGGGTGAA 

>RXA02 837 

ATGAACACCAAGCTCCATGCTGTGACCGATGCGACGGGGCGTCCAATCCGCTTCTTCATG 
ACCGCCGGAAAGGTCAGCGACTACATCGGAGCTATGGCTTTGCTAGGCAGCCTGCCCAAG 
GCCGGCTGGCTTCTAGCGGATCGGGGCTATGACGCGGACTGGTTCAGAGATGCA 

>RXA02860 

GATCTGCAGAACCCCACCGCCAAGATGTCCAAGTCCGGCGACAACCCGAAGGGCATCATC 
AACCTGCTTGATGATCCAAAGGTGTCCACCAAGCGCATCAAGTCCGCAGTCACCGACAAC 
GACGGCGTCATCGCCTACGATCCAGAAAACAAGCCTGGCGTGTCCAACTTGCTGGTCATC 
CAGTCTGCGCTGACGGGTACCTCCATCGATTCGCTTGTCGACGGCTACCAGGGCGCTGGC 
TACGGTGCGTTGAAGGGTGACACCGCCGACGCGCTTGAGGCTTTCACCACTCCTTTGAAG 
GCAAAGTACGACGAGTACATGAATGACCGCGGCGAGCTCGAACGAGTCTTGGCTATCGGT 
GCTGAGCGCGCCACCGAAGTTGCCAACGAAACCTTGGCTGATGTGTACGACAAGATTGGT 
TTCTTGGCGTCTCGTCGC 

>RXA02 8 60-downstream 

T AAC AAC T AG AC C C T C GAT T AT T 

>RXA0 2 8 6 6-ups t ream 

TGAACAAAACCCTAAACTTTCGGCCGATAGCAACCCCGCTCGACTGGTAAATGTTGCCTC 
ACCGGAAAAGGTCTGTCCAAGGTGACTACACTGATACAGC 
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>RXA02 8 66 

ATGACGACGCAGGATAAAGATCTCACCGCACAAACCGCTTCCAGAGTCCTTTCTGGAATT 
CAGCCCACCGCCGATTCCTATCACCTGGGCAATTACTTGGGAGCAGTCAAGCAGTGGATT 
GACCTGCAAGATTCCTACGATGCCTTCTACTTCATTCCAGATCTCCACGCGATTACCGTC 
GATCAGGAACCAGAAGAGCTGCGCAACCGCACCATTTCCGGCGCCGCACAGCTGCTGGCC 
CTGGGCATTGATCCAGAACGCTCCACCTTGTTTGTGCAGTCGCATGTTCCCGCACATGCA 
GAACTGTCATGGGTTCTGACCTGCCTGACCGGTTTCGGCGAGGCATCCCGCATGACCCAG 
TTCAAGGACAAGTCCTCCAAGCGTGGCGCCGACCGTACCTCAGCTGGTCTGTTCACCTAC 
CCGATGCTGATGGCAGCAGATATTTTGCTGTACCGCCCACATCTTGTCCCAGTCGGTGAA 

>RXA02 886-upstream 

GGTGGAAATACGCGCACAACAATTTTATTCACAGAACTTATGATTTTTTCGGGTTAGGGT 
CAG T T T GT T C AC AT C AAC TAG TAAC GAAAG G AT C AT G T G A 

>RXA02 88 6 

ATGAAACTGTTTTCCAAGGCTGCAGGCGTCATTGCTGCAGCACTTCTTGTTGCAGGTGGT 
ATAGCACCTGTGGCACAGGGGCAAGCTAGTCAGGTGGTCACACCTGAAGACCAAGATGCG 
TATGTTCAACAGTTCCACCACGAAGGGAATACCCCACCTGTGGTAGACGGGGTGGGTGGC 
TACACTGAGCAAGAAATCGCCGAGATCCACGAGGCTATCCGACAAGCCCAAGAATCTGGC 
GCACCTAATGAAGAGCTCATTCCGGGTGAGATGTGGTCAGATAAGGTGGAGCTGCCAGTA 
ACTATTGATAAAGCAGCCGCTGATGAGGCAGAGATAGCTATTGCACAGCAACAATCTCAG 
CCACAGACGCGAGGCCTTGCTGCGGCTGCGGCGTGTCAGACGTTTTGGCCGTCACCTCAT 
CAGGTTTGTGGTGCTATTTTAGAGCGCTATATTCAGCAGGGTGCCCAGTTTGGGTGGATG 
TTGTTTCCGAGTGAAGGCCAAACGTTAAATCCTGATGGTCAGGGGTATCGTCAGCGGTTT 
ATGAATGGGTTTGTTTATTGGCATCCGACAACTGGTGCGCATGCTGTTAATAATTACAGT 
GCGCAGGTGTGGGAGCGTAATGGGTGGGAGTCTGGGTGGATGGGTTATCCCACTGGTGGT 
GAAGTCCCTGTGAATGGTTCCAATCCGATTGATGGTGAGTTGAGTGGGTGGGTGCAAACT 
TTCCAAGGTGGGCGAGTGTATCGCAGTCCGGTATTGGACGGTTTCCAGGTGGCCAGTATT 
AATGGGCTGATCTTGGATAAATGGCTTGAATTGGGTGGTCCTGATAGTGAC 

>RXA028 90-upstream 

ACTATGCGGAAAAGTGGAAGAGGGTTTGCGATATATGCCACGATCGACGAATTGNCGAGA 
GATCGAAAAGTTGCGCTCGCGGAGGTACAGGGCACGCTTC 

>RXA028 90 

ATGCACGAGGGTAGGCGATACTCTGCCCCGCATACCTTCGGTACCAAGGGTGAGGCGCAG 
GAGTTCTTGGCCTCTGAACGCACGGCCATCATCAATGGCACATGGATGGATTTTGAGATG 
CGGGAGAGGTTCGAGCAGGCACAGCGCGAAGCCGAAGAACGCATGATGGAGACCTTCTTC 
AGTTATGCATCGAGGTGGATAGAAACCCGGACAAATGCCCAAGGAAAGAAACTCAGCCAA 
GGGGTGAAAGATGATTACTTTCGTTATATAAAATCAGATCGACTAAGTTATTGGGCTGAT 
TATGCGCTCTGTGAAATCACTGTCGCTGATGTCCGTGAGTGGTATAGCGATACTATTCAG 
GACGGTAAATTGACCTCAATGGCGCGGAGTTACAGCATGATGAAGTCTGTCATGGAGACT 
GCAGTGGAGGATGGCATTATCCCGATGAATCCGTGCAAAGTCCGTGGCGGGGGTAATACG 
AAAACAGGCAAAAAGGTTGATGTCCCAACCGATGCCGAGCTTGAGGCGATCATTGGTGCA 
CTGCCGAGTAAGTACTTTTGTTTGGCTATTGTTGCTGCCGCTGGTGCACTTCGATTCGGT 
GAAATCGTTGCGCTGCGTACCACTGATGTGGATGTTTATTTTGATCGCAGCGGATTTGTA 
GATTGTGTTCGAATAAGGATTTCTCGGAGCATTAGGCACACGAGATACCATGGCCGAGTT 
GAAGGTCCGCCTAAAACTGAAGCTGGTGTTCGTAGCCTCTATATCTATGGCAAAGATGCA 
GCAGAAATTGCCAAGCATGTGGACACGATTGATGTGGGTTTGCGACTATGGAGCTCGATG 
AGAGATCCTGATGAACCCATGCCGTATCACACCTTTAAGCACAACTGGGATAGGGCGCGG 
GAAAGTGTCCACAGTAAAGCGACCGTTCACTCGATGAGGCAT TATTCGGGTACGAAGTAT 
GCACAGGTTGGGGCGACACTCAAGGAGGTGATGGCGCGGCTGGGGCACTCAACACCTAGT 
GCAGCACTGCGTTATCAGCACTCAGGCGAGCGTGATGAAGAGCTAGCAAAGCGCATGGCG 
CGC 

>RXA028 90-downstream 
TAAACACTCGGCAGTGAGTTTCA 

>RXA028 94 

TTCCTCATGCACGAACTGCCAGAGCCGCTAGAAGCGGCCATCGGCGCAGACGGGCAACGC 
AGCATCGTCGGCATGTCCATGTCCGGGGGATCAGTGCTGAACTTTGCGACGCATGACCCC 
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AACTTTTACTCCTCGGTCGGCTCATTTTCTGGATGTGCCGAAACCAACTCCTGGATGGGA 
CGCCGTGGCATCGCAGCCACCGCCTACAACGGCAATGTCGTGCCTGAGCAAATCTTTGGT 
GAAGTAGACAGTGATTACTCCCGCTATAACGATCCTTTGCTCAACGCTGCGAAGCTCGAA 
GAACAAGACAACCTCTACATCTTCGCCGGTTCCGGTGTGTTCTCTGAACTAGATGTCATT 
GGTGACAACGCACCGATTGATGAGGATGCGTTTAAAAACCGCGTTCTGGTCGGATTTGAA 
ATCGAAGCTATGTCCAACACCTGCACCCATAATCTTAAGGCTGCGACTGATCAAATGGGC 
ATTGACAACAT TAACTATGATTTCCGACCAACCGGTACTCATGCTTGGGACTATTGGAAT 
GAGGCACTGCACCGTTTCTTCCCGTTGATGATGCAGGGCTTCGGGCTTGATGGTGGTCCG 
ATCCCGGTTTATAACCCTAACGGTGTGTCCTCTAGTGAGTCTTCTTCTGAGCTGTCGTCT 
GATGTGAGTCTTGGCACCGTGATCGGTAGTGTGGCGGGAAGCTCCGGATCAAGTGAAGGC 
AGCAGCGTCCGAGAGTTCCTTGCAGGAAGTTCCGGATCAAGCCAATCAACAGGAAGCTTC 
TACGAA 

>RXA028 94-downstream 
TAGCTAGGGCTGCGCAAGATTCC 

>RXA02904 

ACCGACCCACGCTACCCCCTCGGCAAAGACGACCTGCCCAAAGCAACCATCGACATGGAG 
CCAGAAGCTCTTGCGCGCCTTGAGCGATTCGTCGGCGTTGACGGTGATCGCATCCGCCAA 
ATCAACGCGTACTCGCCATCAATGGGACGCACCATTCCTCTAGTCTGGGTCGTGCCAGAA 
GACAACACCGTGCCTGGCCCAACGGTCTACGCACTCGGCGGCGGCGACGGTGGCCAAGGC 
GGCCAAAACTGGGTCACCCGCACCGACCTTGATGAGTTGACCAGTGAAAACAACATCAAC 
CTCATCATGCCCATGCTCGGATCTTTTAGTTTCTACGCTGACTGGGCAGGCGAAAGCGAA 
TCCATGGGTGGTGCGCAACAGTGGGAAACATTCCTCATGCACGAACTACCCGAGCCGCTA 
GAAGCGGCCATCGGCGCAGACGGGCAACGCAGCATCGTCGGCATGTCCATGTCCGGGGGA 
TCGGTGCTGAACTTTGCGACGCATGACCCCAACTTTTATTCCTCTGTCGGCTCATTTTCT 
GGATGTGCCGAAACCAACTCCTGGATGGGGCGCCGTGGCATCGCAGCCACTGCCTACAAC 
GGCAATGTCGTGCCTGAGCAAATCTTTGGTGAAGTAGACAGTGAT TACTCTCGCTATAAC 
GATCCTAGTATTCTA 

>RXA02 904-downstream 
TAGTGTCACCT 



>RXN0004 6-upstream 

TGGTGCCCAAGCAGCCGTCATCGCAGCAGCAAAATATGCCCGCGATAACGCCTTTTAAGC 
ACCTAAAACGCTGTTCTCAACACAGGAGTTTCCTTAAATA 

>RXN00046 

ATGGACTTAAATACTCAACGCTCAAAGCTCTACGCACAGCTTCAAGGCCAGCTCATTGTT 
TCCGTGCAAGCTCCCGACGGCCATGCCATGCGAGATACCCATACGCTCACCCATGTGGCC 
GCAGCCTGTGTCGATGGCGGTGCTCCTGCCATTCGCTGTGGCGGTTACGGCGGTTTGGAA 
GATATCCGTTCAATCTCCAACCGTGTCGACGTTCCCGTTTTCGGACTCACCAAAGAAGGC 
TCCGAAGGAGTTTACATCACCCCAACCAGGGATTCCGTTCGAGCAGTGGCAGAATCCGGC 
GCCACTGTAGTCTGCGCGGATGCAACTTTCCGACCTAGGCCTGACGGCTCCACCTTTGCA 
GAGCTGGTCACTGTTGCCCACGATTCCGGAATTCTCATCATGGCGGACTGCGCAACTCCC 
GAAGAAGTTCTCAGTGCGCATAAGGCTGGCGCGGATTTTGTGTCCACCACGCTTGCTGGA 
TACACCGAACACCGCGAGAAAACAGTCGGTCCAGATTTCGATTGCCTCCGCGAAGCACGT 
GAGTTAGTTCCCGATGCGTTCCTCATTGGCGAAGGTCGCTTCTCCAACCCTGCGGATGTG 
GCGCACGGTCGTCTCATTGGTGCCAACGCGATCATCGTGGGCACCGCAATCACTGACCCT 
GGTTTCATCACTGGACAGTTCGCGTCACTGTTGCAC 

>RXN00 04 6-downstream 
TAGCACTTAGTCCAGCGCTGCAC 

>RXN000 83-upstream 

GAAGATACAGGGGGCCACGGTGGGGTGGTGAACAAGAGCAGGCACGAGGCCTGGTAGATA 
C GG AT T CG ACC AAG AAAAC GT AC ACCAC T C AGGAG C AC T C 

>RXN00083 

GTGCTTGCCCTTCCATCCTCTAT CATCGACCCCCTCTGGTGCCAGTTCGCCGCGCTGATC 
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CCACCCGTGACCGACACCCACCCACTTCGGTGCCACCGCCCACGCATCCCGGACCGGATC 
ATCTTCGACAAGCTCATCCAGGTCCTCGTCCTCGGCGCCTCCTATGCCAAGATCGCCGAC 
ACGACATGCTCGGCCACCACCTTGCGCACCCGCCGGGACGAGTGGATCACCGCTGGCATC 
TTCGAGCAGCTGGAACAGATCTGTTTGGAATTCTACGACCGTATCGTCGGACTCGATCTC 

>RXN0008 3-downstream 
TAAGTTCGGATTGGCTCGAATTG 

>RXN0 012 7-upst ream 

ATGTGGTGGTTGTGGGGCGCCGGGGGCGTCGTTATGCAGTGACTGCCAGCGTGTGTGGAG 
GAAGCCGCCAACATTGGCGCGGCTTGATTTAGATTTACCG 

>RXN00127 

GTGTGGACGTTGTCGCCGTATGACGGCCCGCATCGCAACGTGCTCATTGCGCTGAAGGAG 
CACGGCCGTGCAGACCTTGTGGCGTTTGTGGGCGCGGTGGTGGGGGCGTCGATAAGCTAT 
CTGGCGGCTCAGGGGGAAATTGAGCACGACATCACGCTGGTTCCGGCGCCCACCCGCGCC 
ACCTCGCGACGCCGGCGGGGCGGCGATCCGGTTGAGCGGGTGTGCAATGCATCACGCTTA 
TCGACGTTTCCCTGCCTTCAAATCTCATCCCGCACACCAGACTCCGTCGGTCAAACTGCG 
CAACAGCGAAGACTCAATATGCGAGTGGAGTTAGTCCGACAACCTCGGGGTTCTGTCTTG 
ATCATCGACGATGTGGTAACAACGGGGGCAACTATTTCCGCATCTGCAAACGTTCTTCGC 
GCAGCGGGTGTGCAGGTCAGAGGAGCTTTAACTTATTGCCAAGCG 

>RXN00127-downstream 
TGATCTTGGATATAAAAGGGGCC 

>RXN00172-upstream 

TTAAACAAGTACATAGTTTTGTGTTTTCTACTTCCCTACTGCTGTAATAATGGAAAGTAG 
T T T T CAT CAC AC AAC AC AAAAC TAT T AAAGG T AG T CT TAA 

>RXN00172 

ATGTTTGGTAGTAGTTTTAAGGAACAAACAACTAACCCGAGAAGTCAACGAGTTTCTTAT 
TTGCGTGTCTCTAGCACCGATCAGAATCTGGCTCGACAACGTGAAGCTGTTAACCATTCC 
GGTCATATTGATCGTGAGTTCACAGATGAGCTTTCCGGTGGCGCCAAATCACACAGACCT 
GGCTTGGAAGACTGCATTAATTATCTTCGCGAGGATGATGTTCTTGTCGTCGCATCCATT 
GACCGACTTGCACGCTCGCTGGTTGATTTACGCGTCATCATTGACCGCATCACAGACAAA 
GGCGCATCGGTCATTTTTCTCAAAGAGAATTTGACTTTCGCTGCAGGCCGCGATGATCCT 
CGAGCAAACCTCATGCTCGGTATTTTGGGCAGTTTCGCAGAATTTGAACGCTCAATTATT 
CGCGAGCGCCAAGCAGAAGGTATTGCCCTGGCAAAAAAGGCCGGCAAGTATGCAGGTCGC 
CCAAAAGCCCTCGACAAGGAACAAATACAAGAAGCAAAAGATATGATCGCTCAAGGTGAA 
ACAAAATCTGCTGTCGCCAAGCATTTTGGTATTAATCGCTCGACCTTGTACGAATATCTC 
AAAAATCCTGAC 

>RXN0017 2-downstream 
TAG AT T GAGAAT C AAC TATGCGA 

>RXN0 0211 -upstream 

TGAGCCAAAATCAATAAGGTGTTTTTCAGCCTGAGGTAAAAATACGGTGGTACTGTCGAA 
AC C AAT C AT C C C C TAG T T T T G AAAAG AAGG AAGC G AG C C A 

>RXN00211 

ATGTCATTCCTGATCCGCGTCCTGTTGTCCGACACCCCAGGCAGCCTCGCGTTACTCGCT 
GAAGCCCTTGGGATTGTAGAGGCCAATATTCAATCCGTGGACGTGGTGGAACGCTTCCCC 
AATGGCACGGTCATGGACGATCTGGTGATCTCCATCCCTCGCGATGTCATGGCAGACACC 
ATCATCACCGCAGCTGAAGAAGTCGACGGCGTGGAGATTGATTCCATCCGCCCATTCTCC 
GGGACTGTTGACCGCCGCGGACAGATCCAAATGCTGGCTGCTGTTGCTCACCAACGCCGC 
GATATCACCGCAGCGATGGAAGAAATGGTCGATGTCATCCCCCGCACCATGACCTCTGGT 
TGGGCTTTGGTCATTGATCTAAAAGGACCCATCACTCGCATCGCTGGTTCCCTAGCAGCG 
CCCGAAGATGACGGCACCGTTCCGGAGAACATCGTTCTCAAAGAAGCTCGCATGCTCAAC 
CCGGAAAACGATCCGTGGATTCCAGAGTCCTGGACACTGCTTGATTCTTCCCTTGCCATC 
GCTCCGATCGGCAAGCACGGCCTGGCTCTGATTATCGGTCGCCCTGGTGGCCCTGATTTC 
TTGGCCAGCGAAGTGGAGCACTTAGGCCAAGTCGGTGACATTATCGGAGCAATGCTTCAA 
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AAA 

>RXN00211-downstream 

T AAT C T G AG C T G T T T AAAAAAT G 

>RXN00380-upstream 

CAGGCAATGCGACCTCGCCTCAGTGACATCCTTGGTGTTCCAAGACGATCAAATTGTCGG 
CGTGCATTACAACGAACCAGCTCAGGAGATTTGATCACTC 

>RXN00380 

GTGCGTTTGACCAAACTAGCAGCAACAATCGGCTGCGTGACACTCAGCGGACTTGCGCTA 
GTAGCCTGCAGCAGTGACAGTACCGCTGGTACTGACGCTGTTGCTGTCGGCGGAACCTTC 
CAATTCCACTCCCCGGATGGAAAGATGGAAATTTTCTACGACGAGGCTGACCGTCAACAA 
CTCCCCGACATTGGTGGAGATTCCCTCATGGAAGAGGGCACACAGATCAACCTGTCTGAT 
TTCGAAAACCAAGTTGTCATCCTCAATGCGTGGGGGCAGTGGTGTGCACCGTGCCGCTCC 
GAATCCGATGATCTCCAGATTATCCATGAGGAACTCCAAGCTGCCGGAAACGGCGACACC 
CCTGGTGGCACCGTGTTGGGTATCAATGTGCGTGATTACTCCCGCGACATCGCCCAAGAC 
TTTGTCACCGACAACGGCCTTGATTACCCAAGCATTTACGATCCACCATTTATGACAGCA 
GCATCCCTCGGTGGTGTTCCCGCATCGGTGATCCCAACCACCATCGTGCTGGATAAACAG 
CACCGCCCCGCAGCAGTGTTCTTGCGCGAAGTCACCTCCAAAGATGTGTTGGATGTTGCG 
TTGCCATTGGTAGATGAGGCC 

>RXN00380-downstream 
TAAATGTCTGAGATTGTGGTAGC 

>RXN004 54 -upstream 

CGTCGATGTTCCTGATGGGCAAGGCCACGTGGTGGATGCCTAAGTGGCTGGATCGAATTC 
TGCCAAGTTTGGACATTGAAGGCACCGCACTGGAGAAGGA 

>RXN004 54 

ATGGGAGGAGAAGCAGGCTGCACGTTAGACTTGGCACCTATGTCAGATCTTTCATTCACC 
CTCAACAACAAGCTTGCCGATGACGCCCCCGGCAAGCATGGTCGTACAGGTGTAATCCAC 
ACACCTCACGGTGATATTGCCACCCCTGCTTTCATTCCTGTGGCTACCAAAGCCACGGTG 
AAAACCCTTACCCCTGAGCAGATTCGGGAGACCGGCGCACAGGCTATTTTGTCCAACGCC 
TACCACCTGTATCTGCAGCCTGGCCCCGACATCGTGGACGAGGCTGGCGGTGTGTCTGCC 
TTTGAGAACTGGCACGGCCCCACCTACACCGACTCCGGCGGATTCCAGGTCATGAGCCTG 
GGCTCCGGCTTTAAAAAGGTGCTGGCCATGGACACCACCAACTTGACGCGCAACGATATC 
AAGGCGGCTAAAAAAGAGCGCATGGCGCTTGTCGACGAAGACGGCGTGGATTTCAAATCT 
GTTATCGATGGCTCAAAGCACCGATTCACCCCAGAAGTCTCCATGCAGATTCAGCACCAA 
TTGGGCGCAGACATCATCTTTGCTTTTGATGAACTGACCACCTTGGTTGATACCTATGAC 
TACCAGGTGGAATCTGTGGAACGTACCCGCAGGTGGGCACAGCGCTGCCTCCTGGAGCAT 
GAACGTTTGACTCAGGAACGTGTGGATAAACCACTGCAATCCCTATGGGGAGTGGTGCAG 
GGGGCGCAGTTCGAGGATTTGCGTCGACAAGCAGTAAAAGGCCTGTTGGACCTGGATCGC 
CAGGCCGCCGACGAAGGCCGTCGCGGCTTCGGCGGTTTCGGCATCGGTGGCGCCCTAGAG 
AAGGAAAACCTGGGCACCATCGTGGGCTGGGTGTGCGATGAGCTGCCCGAGGACAAGCCA 
CGTCACCTGCTGGGCATTTCCGAGCCGGACGATCTGTTCGTGGCTGTCGAAGCCGGTGCG 
GACACCTTTGACTGCGTGGCGCCGACTCGTTTGGGTCGACGCGGCGGTGTCTACACGCTT 
GATGGACGCATGAATTTGACCGGTGCGCGTTTCAAGCGTGACTTCAAGGGAATCGATGAG 
GAAGTCGGCGGATACGCCAGCGAGAACTACTCCCGCGCGTACATTCATCACCTGCTCAAA 
GCGAAGGAATTTTTGGCCGGCACGCTGTGCACCATGCACAATCTGCACTTCATGATCACC 
TTGGTGGATAAGATTCGTGCCAGCATCGATGATGGCACGTACTACGAATTCAAGGAAGAA 
TTCTTAGGCCGGTACTACGCGTCGAAGGTTTCA 

>RXN0 04 54 -downstream 
TAACCTTCGCGGCGTTTCACCCA 

>RXN00 458-upstream 

CACCCCTGAAAACCTCCTCAACTATCCCGGAGTGATCATCTCCACCGTTCAGGAGAACCC 
ATCCGAAACATGGCGGCAAGTGAACATCTAATCTAGAAAC 

>RXN004 5 8 
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ATGGCAGGACGATACGCACCATCACCAAGCGGCGACCTTCACTTTGGCAACCTCCGCACA 
GCACTGCTGGCCTGGCTGTTCGCGCGCTCCGAAGGAAAAAAATTCCTCATGCGGGTCGAA 
GACATCGATGAACAACGCTCATCCAAGGAATCCGCCGAAAGCCAACTCGCAGACCTATCC 
GCCCTGGGTCTCGATTGGGATGGCGACGTCCTCTACCAATCCACACGCTACGACGCCTAC 
CGCGCAGCCCTTGAAAAACTAGACACCTACGAATGTTATTGCTCGCGCCGGGACATCCAA 
GAAGCCTCGCGGGCACCCCATGTGGCTCCGGGAGTGTATCCGGGAACGTGTAGGGGATTG 
AAGGAGGAGGAACGCGTCGAAAAGCGTGCAACCTTGGCTGCGCAAAACCGGCACCCCGCC 
ATTCGCCTGCGCGCGCAGGTAACCTCGTTTGATTTTCACGACCGACTTCGCGGCCCACAA 
ACTGGCCCCGTAGACGATTTCATTCTGCTCCGCGGCGGGCAGGAACCCGGATGGGCATAC 
AACTTAACTGTCGTCGTCGACGATGCCTACCAAGGCGTTGACCAGGTAGTCCGCGGCGAC 
GACCTACTCGAATTCGGCGCGCGCCAAGCTACCTTG 

>RXN004 84-upstream 

ACGTACCGGTAATCCGCTTGAAATACTGCCGAAAATAGTCTCTGAGATGGAAGTCAAAGC 
C G T C AC AT G G AAT C G AC GCTATCAT C AAC CGTTATGT G AA 

>RXN004 84 

GTGGATGCCACTCTCAAAAAGAATCTCCGTGATAAAGGGATTGAAGTGCATAGCCACCCA 
GGTTTTTTACTCACTGAACCCTGGGAAGTCAGTACCGCTACCGGAACTCCCTACAAGGTA 
TTTACCCCTTTTTCTAAAGCCGCATGGGAAGTAGCCAGAGTACATGCATATGAAACTGTT 
AAAAACAATGTGCCTGTCCCCTCTCACCTAACAGGACCAGAGGATGTAGAGCTGCCCATC 
CTAGAAATGGAGCAACCTTTTTGGTCAACAACGTTAGTTAAGGAGTGTGCTCCCGGTGAA 
AAAAATGCTTCGGAAAAACTCTTTGATTTTTTGGAACATCTACAGGACTACCCGCAAGCT 
CGAGACAGCTTAGCCCGATCCGCTACAAGTAAATTATCTGCTCATCTAAGGTTTGGTGAG 
ATCAGCATCCACCGCGTGTGGGCAGAGACTGCAGCAATAGACTCTGAAGGAACTGAGTTA 
TTTCTTAAAGAACTTCTCTGGAGAGATTTTGCGTGGCATCGACTTTATGCCCTGCCACAC 
ATGGACACGCAAAACGTTCGTATGCAATTTAATCGTTTCGGATGGTCCTGGGATCCGAGT 
GAAAAAGATAAACTTAACACTCCATCCACCCCTCTTATCCCCACCAAAGCTGACCAATTC 
CATGAGGATTTAGCAGCATGGCGTGCAGGAAAAACAGGAATTCCGCTGGTCGATGCAGGC 
ATGCGAGAATTATGGGCCACCGGGTCAATGCACAATCGCGTCAGAATGGTAGTAGCTAGT 
TTTTTAACCAAGAATCTCCAGATCCATTGGCGTCATGGCGAAGAATGGTTTTGGGAAACT 
CTCGTAGATGCTGATCCAGCTTCTAATGCTTTCAACTGGCAATGGGCTGCGGGTAGCGGA 
GATGACGCTTCGCCTTATTTCCGTATTTTTAATCCGGTCACCCAAGCGAAAAAATTTGAT 
CCAGATGAAACTTATATTCGTCGCTGGGTACCCGAATATGGAACACCATCATATCCGGAT 
CCCATCGTCGATCTGAAAGAATCCCGTCAAATTGCTTTAGACGCCTACTCTGCGATTAAG 

>RXN 0 0 4 8 4 - do wn s t r earn 
TGAGTTTACGCGCAGCTTTTAAA 

>RXN004 93-upstream 

CCCGTTACGGCGGCACCGAGATCAAGTTCGGTGGCGTGGAGTACTTGCTTCTCTCCGCTC 
GTGACATCCTCGCAATCGTCGAGAAGTAGGGGATAAGTTC 

>RXN0 04 93 

ATGGCAAAGCTCATTGCTTTTGACCAGGACGCCCGCGAAGGCATTCTCCGGGGCGTTGAC 
GCTCTGGCAAACGCTGTCAAGGTAACCCTCGGCCCACGCGGCCGTAACGTGGTTCTTGAT 
AAGGCATTCGGCGGACCTCTGGTCACCAACGACGGTGTCACCATTGCCCGCGACATCGAC 
CTTGAGGATCCTTTTGAGAACCTCGGTGCGCAGCTGGTGAAGTCCGTTGCTGTTAAGACC 
AACGACATCGCTGGTGACGGCACCACGACTGCAACTCTGCTTGCTCAGGCACTCATTGCT 
GAAGGCCTGCGCAACGTTGCTGCTGGCGCAAACCCAATGGAGCTCAACAAGGGTATTTCT 
GCAGCTGCAGAAAAGACCTTGGAAGAGTTGAAGGCACGCGCAACCGAGGTGTCTGACACC 
AAGGAAATCGCAAACGTCGCTACCGTTTCATCCCGCGATGAAGTTGTCGGCGAGATCGTT 
GCTGCAGCGATGGAAAAGGTTGGCAAGGACGGTGTCGTCACCGTTGAGGAGTCCCAGTCC 
ATCGAGACTGCTCTCGAGGTCACCGAAGGTATTTCTTTCGACAAGGGCTACCTTTCCCCT 
TATTTCATCAACGACAACGACACTCAGCAGGCTGTCCTGGACAACCCTGCAGTGCTGCTT 
GTTCGCAACAAGATTTCTTCCCTCCCAGACTTCCTCCCATTGCTGGAGAAGGTTGTGGAG 
TCCAACCGTCCTTTGCTGATCATCGCAGAAGACGTCGAGGGCGAGCCTTTGCAGACCCTG 
GTTGTGAACTCCATCCGCAAGACCATCAAGGTCGTTGCAGTGAAGTCCCCTTACTTCGGT 
GACCGACGCAAGGCGTTCATGGATGACCTGGCTATTGTCACCAAGGCAACTGTCGTGGAT 
CCAGAAGTGGGCATCAACCTCAACGAAGCTGGCGAAGAAGTTTTCGGTACCGCACGCCGC 
ATCACCGTTTCCAAGGACGAAACCATCATCGTTGATGGTGCAGGTTCCGCAGAAGACGTT 
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GAAGCACGTCGCGGCCAGATCCGTCGCGAAATCGCCAACACCGATTCCACCTGGGATCGC 
GAAAAGGCAGAAGAGCGTTTGGCTAAGCTCTCCGGTGGTATTGCTGTCATCCGCGTTGGT 
GCAGCAACTGAAACCGAAGTCAACGACCGCAAGCTGCGTGTCGAAGATGCCATCAACGCT 
GCTCGCGCAGCAGCACAAGAAGGCGTTATCGCTGGTGGCGGTTCCGCTTTGGTTCAGATC 
GCTGAGACTCTGAAGGCTTACGCCGAAGAGTTCGAAGGCGACCAGAAGGTCGGCGTTCGC 
GCACTGGCTACTGCTTTGGGCAAGCCAGCGTACTGGATCGCCTCCAACGCAGGTCTTGAC 
GGCTCTGTTGTTGTTGCACGCACTGCTGCTCTGCCAAACGGCGAGGGCTTCAACGCTGCA 
ACTTTGGAATACGGAAACCTGATCAACGACGGTGTCATCGACCCAGTCAAGGTCACCCAT 
TCCGCAGTAGTGAATGCAACCTCTGTTGCACGCATGGTTCTGACCACTGAGGCTTCTGTT 
GTT G AGAAGCC T G C AG AAG AAG CAG CC GAT GC AC AT GC AGGAC AT CAT C AC C AC 

>RXN004 93-downstream 
TAAAGTTCTGTGAAAAACACCGT 

>RXN00669-upstream 

TTTACTGCGGGCATTTTACGTATCTGCACCCCGCCCGGCTGCGCTGAGCAGCCGTAAAGC 
GTGGGGCGTGACGTCGAAAAGCAAAAAATGAAAGGCAGAC 

>RXN00669 

ATGGACAATTCAACGGTGCGAATCCGGCTGGATCTAGCGTATGACGGCACGGATTTTCAT 
GGCTGGGCGAAGCAGGGGACCAGCGATCTACGCACCGTGCAAAAAGTGTTGGAAGACAAT 
TTGAGCATGGTGCTGCGTGAGACTGTTGAATTGACTGTGGCCGGGCGAACCGATGCGGGG 
GTGCATGCGGCGGGCCAGGTGGCGCACTTTGATATTCCGGCACACGCTTTAGAGCAGCGC 
AGTATTGATGGCGATCCAAGCAAGTTGGTTCGGCGCTTGGGTCGGTTGCTGCCCGATGAT 
ATTCGGGTGCATGGCGTACGTTTTGCCGAGCCCGGGTTTGATGCGCGATTTTCCGCGATG 
CGCAGGCACTACGTTTATCGCATTACGACGCATCCCGCCGGCGCGCTGCCTACGCGCCGC 
CACGACACGGCGCAGTGGCCAAAACCTGTCGAACTAGAGCGGATGCAATTAGCCGCCGAT 
GCACTGCTGGGGCTGCATGATTTTGTGGCGTTTTGCAAAGCTAAGCCACATGCGACGACG 
GTGCGTGAACTACAAAAATTTGCGTGGAAAGACGTCTCCACTGACATCGAACCGCAGGTG 
TATGAAGCACACGTGGTGGCCGATGCTTTTTGCTGGTCGATGGTGCGCTCGCTGGTCGGC 
TCCTGCATGGCCGTGGGCGAAGGACGCCGCGGATCAGGGTTTACTGCAGAATTGCTTGAT 
GCAAGCGAACGCAGCCCCATGGTTCCAGTAGCACCTGCGAAAGGTTTGAGCTTGGTTGGC 
GTGGATTATCCTTCCGCTGATAAGTTACAGGAAAGAGCGCTGGAAACCCGAGCTGTTCGC 
GAGTTTCCGGACGCGTCCGCGAGCCTAAAACTAGATGATGAG 

>RXN00669-downstream 
TAAAAGGGACTAAACTCGTCTCT 

>RXNO 0737 -upstream 

TCGATATGGTGGCCAAGCGCGGTGATTTGCCTACCCGCGGTGCATTTTGATATTTTCCCC 
ACCACATTGGATTATCCGGTGCGTGTGGAGTTCTGGGGCG 

>RXN00737 

ATGAAGGTCTCTGACATTAGGCAGTTCTCTGTCGCCGATCAGCGCACCATTCCAGAAATC 
ACCATCAAGAGCATTGAGATTTTCCCGGCACGGGAATTGCTCATTACTGAAGAAGTGGCA 
TCGCGTGCGGAGTCTCTTATTTCTAAGCACCCGGGCAACCCGACGCTTGTGGAGATGCTG 
TCGAGGATTGCGGATTCCCAAGATGTTGATGGCATGGAGGCGTTGATTCCGGCGCTGACG 
GATACGCCGATGGTTCCGATGCTGGAGCTCATGCCGGAAAACACCCATGTGTTGGTGATT 
GCTCCGGAGAAGGTGCGCCGACGCATTGCGGATCTGGAAGCAACCGATGCTGAGTTTTTG 
ATGGCTGGTTGGGAAGCAGCTGCGATGGGTGCTGATGGTCCAGTGGCTGCGGAAGGCCTG 
GACTTGGAAGCTTCTAGCTATCGCAGTTATGAAAGTTTGGAGGTTTCTGCGTCGAAAAGC 
GATGTGCGTTGGTGGACTTTCGCGCCGCCGGGCATGTTTGAGGCCTCGGAGGAGGCGACG 
CTGCCGCTTGATTTTGAAGCCGGGCCGGCGCCGCGCGGTGAGCTGCCGAAGATCGATGCG 
ATGATGGCGCAGCTGCTTGCGCACACAACCGGCGGTGGGCGGGCTGCGTTTATCGCGCCG 
ACCCAAGGTGCGATTAAGCGCATGGTCGATCGTTTCGCGGAAAAGGGCATTCCCACCCAT 
GTGGCGACCCCGGGTTGGGAGCCAACGCCTGGTCAAGTGACTCTTTATCATGCGCTGAGC 
CATGCTGGCCTGGTGTTTCCGAAGGTGCGTAAACACCGCGATGGCGCTGCAATGCCGTTG 
GTGGTTATTACAGAAACCGATCTGACTGGTAACCGTGTTGGCGATATTGCAGGGCGAAAC 
GTCGACCTGCAAAACGCCGCAACAAGGTGGATCCTTTGGCGCTGGAGCCAGGGGATTTGG 
TGGTTCATGAAACCCACGGCATTGGTCGTTTTG 
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>RXN0 07 3 7 -downstream 
TGAAGATGACTGAACGAACCATT 

>RXN00833-upstream 

AGCTTTTTGCATGTGTCATATCGTACCGTTTGCATAGGCCTGTTCGCGCTTGGTGAACCT 
TTTCTAGCACCAAAACAAAACTCTCCCTAGTATGGGGTCC 

>RXN00833 

ATGGCTAAAACACATTTTCAAGGCAACGAAACTGCTACCTCCGGCGAACTGCCACAGGTC 
GGCGACAACCTCGCAGAGTTCAACCTCGTCAACACCGAACTGGGCGAGGTCTCCTCAAAG 
GACTTCCAGGGCCGCAAGCTTGTCCTGAACATCTTCCCATCCGTTGACACCGGCGTTTGT 
G C AAC AT C AG T C C G C AAG T T C AAC G AGG C AG C AG C AAGC C T G G AAAAC AC C AC C G T G C T G 
TGCATCTCCAAGGATCTTCCATTCGCACTGGGCCGTTTCTGCTCCGCAGAAGGCATCGAG 
AACGTCACCCCAGTATCCGCATTCCGTTCCACCTTCGGTGAAGACAACGGCATCGTGCTC 
GAAGGCTCACCACTTAAGGGTCTTCTTGCACGCAGCGTCATCGTCGTCGATGAAAACGGC 
AAGGTTGCTTACACCCAGTTGGTTGATGAGATCTTCACTGAACCTGATTACGACGCTGCA 
CTTGCTGGGCTGAAC 

>RXN00833-downstream 
TAATTTACTTCGCTCAGGGGAAT 

>RXN00937-upstream 

AGCTGCCGGTCAATGAAGAAAATCCTTGGCCGGGAATAACTACAGTCCGCTGAAAGTTGG 
TCTATATATAGACCTTACAAATCTTGAACGGAGATTCTTA 

>RXN00937 

ATGGCAACCATCGATGTAACCGAAGAAACATTTGAGAGCACAGTTACCGGCGACGGAATT 
GTCCTCGTAGACGCATGGGCATCCTGGTGCGGACCTTGCCGCCAGTTCGCCCCAACCTAC 
GAGAAGGTTTCCGAAACCCACACCGACGCAACCTTCGCCAAGCTTGATACCGAAGCAAAC 
CAGGGCCTGGCTGCAGCACTGCAGATCCAGTCCATCCCAACTCTGATGGTTTTCCGCGAC 
GGCATCATGGTCTACCGCGAAGCCGGCACCATGCCAGCTCCTGCACTGGATGATCTGGTC 
AACCAGGTTAAGGCACTCGACATGGATGACGTTCGTCGCCAGGTCGCAGAGCAGCAGGGT 
TCTGCAGAGGCA 

>RXN00 937 -downstream 
TAAGCTTCCAATTGTGTTTTGGT 

>RXN00 9 66-upstream 

TGGTTTCCACATAATTCTTCAAGTCTATCTACTTATTGAGGGGAGGAAGAATTGCCCTCC 
AC AC AT GAGATGTCCCGTGTACC T AC T AC AC T G T T T AAC C 

>RXN00966 

ATGACTAACCCGAGCGAAGGCACCACTCCCCTGGCGTTCCGTTATACCCCGGAACTCGCC 
AACAAGATCGAAGGTGAGTGGCAGAATTACTGGACTGACAACGGCACATTCAACGCACCC 
AACCCAGTGGGTGATTTAGCGCCTGCGGACGGTAAAGCACTTCCTGAGGACAAGCTCTTT 
GTCCAGGATATGTTCCCGTACCCATCCGGAGCTGGCCTGCACGTAGGCCACCCACTCGGT 
TACATCGCAACGGATGTTTTCGCCCGCTACAACCGCATGCTGGGCAAGAACGTTCTGCAC 
ACCTTGGGCTATGACGCCTTCGGACTGCCAGCAGAGCAGTACGCGATCCAAACCGGTACA 
CACCCACGCACCACCACCATGGCCAACATTGAGAACATGAAGCGCCAGCTCGGTGCGCTG 
GGTCTTGGCCATGATTCCCGTCGTGCGGTGGCCACCACGGATCCTGAGTTCTACAAGTGG 
ACTCAGTGGATCTTCCTGCAGATTTTCAATTCGTGGTTCGATGCAGAGCAGCAGAAGGCA 



>RXN0097 5-upstream 

TATACAGAGACCAATGATTTTTCATTAAAAAGGCAGGGATTTGTTATAAGTATGGGTCGT 
ATTCTGTGCGACGGGTGTACCTCGGCTAGAATTTCTCCCC 

>RXN0 0 97 5 

AT G AC AC C AG C T GAT C T C G C AAC AT T GAT T AAAG AG AC CGCGGTAGAGGTTTT G AC C T C C 
CGCGAGCTCGATACTTCTGTTCTTCCGGAGCAGGTAGTTGTGGAGCGTCCGCGTAACCCA 
GAGCACGGCGATTACGCCACCAACATTGCATTGCAGGTGGCTAAAAAGGTCGGTCAGAAC 
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CCTCGGGATTTGGCTACCTGGCTGGCAGAGGCATTGGCTGCAGATGACGCCATTGATTCT 
GCTGAAATTGCTGGCCCAGGCTTTTTGAACATTCGCCTTGCTGCAGCAGCACAGGGTGAA 
ATTGTGGCCAAGATTCTGGCACAGGGCGAGACTTTCGGAAACTCCGATCACCTTTCCCAC 
TTGGACGTGAACCTCGAGTTCGTTTCTGCAAACCCAACCGGACCTATTCACCTTGGCGGA 
ACCCGCTGGGCTGCCGTGGGTGACTCTTTGGGTCGTGTGCTGGAGGCTTCCTCCGCGAAA 
GTGACCCGCGAATACTACTTCAACGATCACGGTCGCCAGATCGATCGTTTCGCTTTGTCC 
CTTCTTGCAGCGGCGAAGGGCGAGCCAACGCCAGAAGACGGTTATGGCGGCGAATACATT 
AAGGAAATTGCGGAGGCAATCGTCGAAAAGCATCCTGAAGCGTTGGCTTTGGAGCCTGCC 
GCAACCCAGGAGCTTTTCCGCGCTGAAGGCGTGGAGATGATGTTCGAGCACATCAAATCT 
TCCCTGCATGAGTTCGGCACCGATTTCGATGTCTACTACCACGAGAACTCCCTGTTCGAG 
TCCGGTGCGGTGGACAAGGCCGTGCAGGTGCTGAAGGACAACGGCAACCTGTACGAAAAC 
GAGGGCGCTTGGTGGCTGCGTTCCACCGAATTCGGCGATGACAAAGACCGCGTGGTGATC 
AAGTCTGACGGCGACGCAGCCTACATCGCTGGCGATATCGCGTACGTGGCTGATAAGTTC 
TCCCGCGGACACAACCTAAACATCTACATGTTGGGTGCTGACCACCATGGTTACATCGCG 
CGCCTGAAGGCAGCGGCGGCGGCACTTGGCTACAAGCCAGAAGGCGTTGAAGTCCTGATT 
GGCCAGATGGTGAACCTGCTTCGCGACGGCAAGGCAGTGCGTATGTCCAAGCGTGCAGGC 
ACCGTGGTCACCCTAGATGACCTCGTTGAAGCAATCGGCATCGATGCGGCGCGTTACTCC 
CTGATCCGTTCCTCCGTGGATTCTTCCCTGGATATCGATCTCGGCCTGTGGGAATCCCAG 
TCCTCCGACAACCCTGTGTACTACGTGCAGTACGGACACGCTCGTCTGTGCTCCATCGCG 
CGCAAGGCAGAGACCTTGGGTGTCACCGAGGAAGGCGCAGACCTATCTCTACTGACCCAC 
GACCGCGAAGGCGATCTCATCCGCACACTCGGAGAGTTCCCAGCAGTGGTGAAGGCTGCC 
GCTGACCTACGTGAACCACACCGCATTGCCCGCTATGCTGAGGAATTAGCTGGAACTTTC 
CACCGCTTCTACGATTCCTGCCACATCCTTCCAAAGGTTGATGAGGATACGGCACCAATC 
CACACAGCACGTCTGGCACTTGCAGCAGCAACCCGCCAGACCCTCGCTAACGCCCTGCAC 
CTGGTTGGCGTTTCCGCACCGGAGAAGATG 

>RXN00 975-downstream 
TAACAATGGCTACAGTTGAAAAT 

>RXN0 0 985-upstream 

TCCGTAAACTGGAAGGCCATACCTGTTTATTGGGCAATTACAAAGCAATAAACTCATTAA 
CCTAAATCCGGATACTTGATAAACAAGTACAGGGGTTAAG 

>RXN00 98 5 

ATGGTCTGCGTGACTGACCAGAATAATGAGACCACCAGCCAGAACCGCGCAGACAAGCTG 
CCCAAGTCCTGGGATCCTAAAGCTGTAGAAGCTGATTTGTACCAGGGCTGGGTAGACGCC 
GGTTATTTCACTGCCGATCCTGCTAGCGACAAGCCAGGATTCTCCATTGTTCTGCCTCCA 
CCAAACGTGACCGGCCAGCTGCACATGGGACACGCACTTGACCACACCCTGATGGATGCT 
CTTGCACGTCGCAAGCGCATGCAGGGCTTTGAGGTTTTGTGGCTGCCAGGTATGGACCAC 
GCGGGTATCGCGACCCAGACCAAGGTCGAGGAGATGCTGAAGGAAACTGAAGGCAAAACT 
CGCTACGACTATGACCGCGAAGAGTTCATCGCCAAGGTCTGGGAGTGGAAGCAAGAATAT 
GGTGGAAAGATCGGCGAGCAGATGCGCGCCATCGGCGATTCCGTGGACTGGTCCCGCGAG 
CGTTTCACCTTGGATGACGGCTTGTCCCGCGCCGTCCAAACGATTTTCAAGAAGCTTTTC 
GACGCCGGCCTCATCTATCAGGCCAACCGCCTCGTCAACTGGTCGCCCGTACTAGAAACC 
GCGGTTTCTGACATCGAAGTTATCTACAAGGATGTCGAAGGCGAACTGGTATCCATTCGC 
TATGGTTCCCTCAACGACGATGAACCACATGTCATTGTTGCCACCACCCGTGTGGAAACC 
ATGCTCGGCGACGTCGCTGTTGCCGTGCACCCAGACGATGAGCGCTACAAGGATTTGGTC 
GGACAGACCCTGCCTCACCCATTCCGCGATGACCTGAGCCTGAAGGTTGTTGCTGATGAT 
TACGTCGACCCAGAGTTCGGCTCCGGTGCCGTCAAGATCACCCCAGCACACGACCCTAAT 
GACTACGCTCTTGGCCTGCGCCACAACCTGGACATGCCTACCATCATGGACAAGACCGGA 
CGCATTGCCGATACCGGAACCCAGTTTGATGGCCTGACCCGCGAAGAAGCACGCATCAAG 
GTCCGCGAAGAACTCGCAGCCCAGGGTCGCATTGTCAAGGAAATTCGCCCATACGTCCAC 
TCCGTCGGACACTCCGAGCGTTCCGGCGAAGCTATTGAGCCTCGTCTGTCTCTGCAGTGG 
TTCGTCAAGGTCGAAGAGCTGGCCAAGATGTCCGGCGATGCCGTGCGCGAAGGCGACACC 
ACCATCCACCCGAAGTCCCTGGAGCCTCGCTACTTTGACTGGGTTGACAACATGCATGAC 
TGGACCATTTCCCGTCAGCTGTGGTGGGGACACCGCATCCCAATTTGGTATGGACCAAAC 
GATGAAATCATCTGCGTTGGGCCTGATGAGCAGGCACCTGAGGGCTACGTCCAAGACCCA 
GATGTTCTAGATACCTGGTTCTCTTCTGCGCTGTGGCCATTTTCTACAATGGGTTGGCCA 
GAAAAGACCCCTGAGCTGGAGAAGTTCTACCCAACCTCCGTGCTGGTCACCGCCTACGAC 
ATCCTGTTCTTCTGGGTTGCCCGCATGATGATGTTCGGCACCTTTGCAGCCAAGGAAACC 
CCAGAACTTCTGGGCGAAGGCAAGGATGGACGCCCACAGGTTCCATTCACCGACCTCTTC 
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CTGCACGGCCTGGTTCGCGATGAGCACGGCCGCAAGATGTCCAAGTCTTTGGGCAACGGC 
ATCGATCCGATGGATTGGGTGGAGAACTACGGCGCGGATGCGTTGCGCTTCACCCTTGCC 
CGTGGCGCTAACCCAGGCGTCGACCTGCCTGTCGGTGAAGACTCTGCACAGAGCTCCCGT 
AACTTTGCCACCAAGCTGTTCAACGCAACCAAGTTTGCGCTGATGAACGGTGCAGTGTCC 
GAAGGCCTGCCAGCACGTGAAGAACTCACCGACGCTGACCGCTGGATCGTGGACCTCCTT 
GAGCAGGTTCGCCTCGACGTTGATGCTTACCTGGACAACTACCAGTTCGCGAAGGCCAAC 
GAGGAGCTCTACCACTTTGCGTGGAACGAGTTCTGTGACTGGTACCTGGAAATCGCGAAG 
GTTCAGATCCCACGCGAAGGCACCTCCGCTCAGGGTGAAAACACCCAAAAGGTGCTTGGC 
CATGTCTTGGATGCACTGCTTCGTCTGCTGCACCCAGCTATGCCTTTCGTCACCGAAGTT 
CTGTGGCAGGCACTTACTGATCGCACCTCCATCGTGGTGGCCTCCTGGCCAACCGCAGCT 
GACACCAACGGCGGAGTCGCCGTGGACGCTGATGCAGCTAGGCGCATTGGCGACGTCGAG 
AAGCTTGTTACTGAGGTTCGTCGTTTCCGCGCTGACCAGGGTGTGAAGCCTTCCCAGAAG 
GTTCCAGCACGCCTTGATTTCGTGGCATGTGACCTGCAGGATCTGGAAGATTCCGTGCGC 
TCCCTGGTTCGCATCGAGCAACCAGAAGATGATTTCGCAGCTTCTGCCAGCCTGGAGATC 
CGCCTGAGCCAAGCAACCATCACGGTGGAGCTTGACACCTCTGGAACTGTTGACGTTGCA 
GCAGAGCGCAAGCGCCTGGAAAAGGACCTGGCTAACGCACAGAAGGAATTGGAAACCACC 
GCAAAGAAGCTGGGTAATGAGGCTTTCCTGTCCAAGGCACCTGATGCAGTGGTAGACAAG 
ATCCGTGGCCGTGCGCAGATTGCCCAAGAAGAAGTTGAGCGCATTAACAAGCGTCTGGAG 
GAATTGGCC 

>RXNO 0 98 5-downstream 
TAGTGGCTAACAACGACGGAATC 

>RXN01061 

ATCTCTCGGTACCGAGAGCAGTTCTGCAACATCGAAAATGAACGCTACTGGACCGGCCCA 
CGCCCAGAAACCCACGGACCAAACGATCCAGGCGGCGTAGACCTCTACGTCGGTGGCGTC 
GAGCACGCAGTTCTCCACCTGCTCTACGCACGTTTCTGGCACAAGGTCCTCTTCGACCTG 
GGCCACGTCTCCTCCAAGGAGCCATACCGTCGCCTGTACAACCAGGGCTACATCCAGGCC 
TTCGCCTACACCGATTCCCGTGGCGTCTACGTGCCTGCCGATGATGTCGAAGAGAAGGAC 
GGAAAGTTCTTCTACCAGGGCGAAGAAGTCAACCAGGAATACGGAAAGATGGGCAAGTCC 
CTGAAGAACGCCGTTGCCCCAGACGATATCTGCAACAACTTCGGTGCTGACACCCTGCGC 
GTTTACGAGATGGCCATGGGACCTTTGGACACCTCCCGTCCATGGGCAACCAAGGACGTC 
GTCGGTGCGCAGCGCTTCCTCCAGCGTCTGTGGCGTCTCGTCGTCGATGAAAACACCGGC 
GAAGTGCTCACTCGCGATGAAGTCCTCACCGACGATGACAACAAGCAACTGCACCGCACC 
ATCGCAGGCGTCCGCGACGACTACACCAACTTGCGCGTTAACACCGTGGTTGCCAAGCTC 
ATCGAATACGTCAACTACCTGACCAAAACATACCCAGACACCATCCCAGCTGGCGCAGTC 
CTGCCACTGATCGTCATGGTCTCCCCTATCGCACCACACATCGCGGAGGAACTCTGGAAG 
AAGCTCGGCCACGACGACACCGTCACCTACGAACCATTCCCCACCTTTGAGGAAAAATGG 
CTCACCGACGATGAAATCGAACTGCCAGTCCAGGTCAACGGCAAGGTCCGCGGTCGCATC 
ACCGTTGCAGCCGACGCCAGCCAGGAGCAGGTCATCGAGGCAGCGCTTGCCGACGAGAAG 
G T G C AGG AG C AAAT C T C CG G C AAG AAC C T GAT C AAG C AG AT CGTTGTTCCAG G AC GC AT G 
GTTAACCTTGTGGTGAAG 

>RXN01061-downstream 
TAATCCCCCTCGGTTTAGATTCC 

>RXN0128 4-upstream 

ATCTGTGTGCTCAGTCTTCCAGGCTGCTTATCACAGTGAAAGCAAAACCAATTCGTGGCT 
G C G AAAG T C G TAG C C AC C AC G AAG T C C AG GAG G AC AT AC A 

>RXN0128 4 

GTGGCAAAGGCGAAGTTCGAGCGTACCAAGCCCCACGTAAACATCGGCACCATCGGTCAC 
GTTGACCACGGTAAGACCACCACCACCGCGGCTATCACCAAGGTTCTGGCTGACACTTAC 
CCTGAGCTCAACGAGGCTTTCGCCTTCGACTCCATCGATAAGGCTCCTGAGGAGAAGGAG 
CGTGGCATCACGATCAACATCTCCCACGTTGAGTACCAGACTGAAAAGCGCCACTACGCA 
CACGTTGACGCTCCAGGCCACGCCGACTACATCAAGAACATGATTACCGGCGCTGCTCAG 
ATGGACGGCGCAATCCTCGTTGTTGCTGCTACCGACGGCCCAATGCCTCAGACCCGTGAG 
CACGTTCTTCTTGCTCGCCAGGTTGGCGTTCCTTACATCCTCGTTGCTCTTAACAAGTGC 
GACATGGTTGAGGATGAGGAAATCATCGAGCTCGTCGAGATGGAAGTTCGTGAACTTCTT 
GCTGAGCAGGACTACGACGAAGAGGCTCCAATTGTTCACATCTCCGCTCTGAAGGCTCTT 
GAG GG C G AC GAG AAG T GG G G C AAG C AG 
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>RXN0134 5-upstream 

CATAACCTCATTGAACATGCAAAACTAATGCTTTTGGGGGGTATGCATAAATTCGTTTCG 
TTCCACTGCACAGCCCGAAAATGCTGCTAGGGTCAAGTTC 

>RXN01345 

ATGCGTTTTGGACTTGACTTGGGAACTACCCGCACAATCGCGGCCGCCGTGGACCGCGGA 
AACTATCCCATCGTCACTGTGGAAGATTCTTTAGGCGACACCCACGATTTCATTCCATCT 
GTGGTGGCCCTCAAGGCAGATAGGATTGTCGCGGGTTGGGATGCTATTGAGGTTGGGCAG 
GACCACCCTTCCTTCGTACGTTCTTTCAAACGCCTACTCTCTGAACCCAATGTCACGGAA 
GCCACCCCGGTCTACTTGGGCGATCATGTACACCCTTTGGGCGCCGTCCTGGAGGCTTTT 
GCGGAAAACGTGGTCACTGCGCTGCGTGCATTTCAGACGCAATTGGGAGATACCTCCCCG 
ATCGAAGTAGTCATTGGTGTGCCCGCCAACTCCCACAGCGCCCAGCGACTGCTCACCATG 
TCCGCCTTCAGCGCCACAGGCATCACCGTTGTCGGTTTGGTCAATGAGCCCAGCGCCGCA 
GCTTTCGAGTACACCCACCGCCACGCCCGCACCTTAAACTCCAAGCGCCAAGCCATCGTG 
GTTTATGATTTGGGAGGCGGAACATTCGACTCCTCGCTCATCCGCATCGACGGCACCCAC 
CACGAGGTTGTGTCCTCCATTGGCATTTCACGCCTTGGTGGCGATGATTTCGATGAAATC 
CTCCTCCAATGCGCGCTCAAGGCCGCAGGCAGACAGCACGATGCGTTTGGCAAGCGTGCT 
AAAAACACGCTTCTCGACGAATCCCGCAACGCGAAGGAAGCTCTTGTTCCGCAATCCCGT 
CGCTTGGTTCTAGAAATTGGCGACGACGACATCACCGTTCCAGTGAACAAGTTCTACGAG 
GCTGCCACTCCCCTGGTGGAAAAATCCTTGTCCATCATGGAACCCCTCATCGGCGTCGAT 
GATCTTAAAGATTCCGACATCGCAGGCATCTACCTTGTTGGTGGAGGATCCTCGCTCCCA 
CTCGTTTCCAGGTTGCTCCGCGAGCGTTTCGGCCGCCGTGTCCACCGCTCCCCATTCCCC 
TCAGGTTCCACTGCGGTGGGTCTGGCCATCGCGGCTGACCCTTCCTCTGGTTTCCACCTA 
AGGGACCGCGTTGCGCGAGGCATCGGTGTGTTCCGTGAGCACGATTCTGGTCGTGCCGTG 
AGCTTTGACCCGCTGATCGCCCCGGACACCGATTCTGCGACCGTGGCGAAACGATGCTAC 
AAGGCGGTGCACAACATTGGTTGGTTCAGGTTCGTGGAATACTCCACCGTGTCCGAGGAT 
GGCAGCCCCGGAGATATTTCCCTGCTCAGTGAAATCAAGATTCCTTTTGATAGCTCCATC 
ACCGATGTGGATGCTACCGAGATTTCACGTTTCGATGGCCCAGAAGTAGAAGAAACCATC 
ACAGTCAATGACAACGGCGTGGCTTCCATTTCCATCAAGATACTCGGCGGCGTTACCGTC 
GAGCACACAATT 

>RXN013 4 5-downstream 
TAGTTACCATTTTGGTGCTGGTG 

>RXN014 04 

CAGAAGATGAGCACATCCCGCCCCACAATTTATGACGTCGCCAAAGCCGCAGGCGTCTCC 
AAATCCTTGGTTTCTCTCGTGCTTCGCGGCTCCCCCAACGTGAGCAAAGAATCCGAAGCC 
GCGGTCAAGACCGCGATAAAAAAGCTCAACTACCAGCCAAATCGCGCCGCATCAGACCTT 
GCGGCCAAGCGCACGCAGCTCATTGCAGTGCTTATCGACGACTACTCCAACCCGTGGTTC 
ATCGACCTGATTCAAAGCCTCAGCGATGTGCTCACCCCCAAGGGGTACCGACTGTCCGTC 
ATTGACTCAT TAACCTCTCAAGCCGGCACCGATCCCATTACCAGTGCACTATCAATGCGC 
CCCGATGGAATCATCATCGCCCAAGACATCCCCGATTTCACTGTCCCCGATTCCCTACCC 
CCATTTGTCATCGCAGGCACCAGAATCACCCAAGCCAGCACCCATGATTCAGTGGCCAAC 
GATGACTTCCGGGGCGCAGAAATAGCCACAAAACACCTCATCGATCTTGGACACACCCAC 
ATCGCCCACCTACGCGTGGGAAGCGGCGCTGGCTTACGACGCTTCGAAAGCTTTGAGGCA 
ACCATGCGTGCACATGGCCTGGAGCCGCTTTCCAACGATTACCTCGGCCCCGCCGTTGAG 
CACGCCGGGTACACCGAAACCCTCGCACTACTCAAAGAGCACCCGGAGGTCACCGCCATT 
TTCTCCTCAAACGACATCACCGCCATCGGAGCACTCGGTGCCGCCCGTGAACTAGGTTTA 
CGCGTACCTGAAGATCTATCAATAATCGGATATGACAACACTCCCCTCGCCCAAACCCGA 
CTGATCAACCTCACCACCATCGACGACAACAGCATCGGCGTCGGCTACAACGCCGCTCTC 
TTGTTGCTGAGCATGCTTGATCCCGAGGCACCCCACCCGGAGATCATGCATACGTTGCAG 
CCCTCGCTGATTGAACGGGGCACGTGCGCGCCACGTGGA 

>RXN014 04-downstream 

T AGC T ACC CC AAAT AC T T GG AC T 

>RXN014 90-upstream 

CACACCAATGGTGACTACTGATCCTTGAAGATCAGCCGGAACGCTGTCTAGTCCACTCCA 
AATATCCACTGTTTTAGACTACGGCATAGACTCAACAGAC 
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>RXN01490 

ATGAATGCTCCTGCCCCTAAACCTGGACTCGTGATCGTCGACAAGCCCGCCGGAATGACA 
TCCCATGACGTGGTGTCCAAATTGCGCCGCGCATTTTCCACCCGCAAAGTAGGCCACGCA 
GGCACCCTCGACCCCATGGCAACCGGCGTGTTAGTCGTCGGAATTGAGCGCGGAACCCGC 
TTCCTGGCACACATGGTGGCCTCCACCAAAGCCTACGACGCCACCATTCGACTCGGCGCC 
GCCACCAGCACCGATGATGCAGAAGGCGAGGTTATCTCCACAACAGACGCATCCGGCCTC 
GACCACAGCACCATCCTTGCTGAAATCGTCAACCTCACCGGCGACATCATGCAAAAACCC 
ACCAAAGTCTCCGCCATCAAAATCGACGGCAAACGCGCCCACGAACGCGTCCGCGACGGC 
GAAGAAGTAGACATTCCCGCACGTCCCGTCACCGTCAGCGTCTTTGACGTGCTCGACTAC 
CACGTCGACGGTGAATTTTATGACTTAGATGTGCGCGTCCACTGCTCCTCCGGCACCTAC 
ATCCGCGCGCTCGCCCGCGACCTCGGCAACGCTTTGCAGGTCGGCGGCCACCTGACCGCG 
CTTAGGCGCACAGAGGTCGGCCCTTTTACGCTTAACGACGCGACCCCCCTCTCCAAACTC 
CAAGAGAATCCAGAACTCTCCCTCAACCTCGACCAGGCACTCACCCGCAGTTACCCAGTC 
CTTGACATCACCGAAGACGAAGGCGTTGACCTGTCCATGGGCAAATGGTTGGAACCTCGC 
GGACTGAAAGGCGTCCACGCTGCAGTAACACCATCAGGAAAAGCCGTGGCGCTCATCGAA 
GAAAAGGGCAAACGCCTGGCCACCGTGTTTGTTGCTCACCCCAACACTCTT 

>RXN014 90-downstream 
TAGTTGGTCTGCCAGAAGCCGAT 

>RXN014 96-upstream 

AT G AAG CAT C AG C G A T G AAC G T C AAT AAT T AACG C TAG AG G T C AAAG GTCCCTTACCTTT 
TAAGGGCCTTCGAACCTCTGGCAAGAACTAGAGGAGAGAA 

>RXN014 96 

GTGCCCGGAAAGCTACGTGTACATGAGCTTGCTAAGCAACTCGGTATTACCAGCAAGGAA 
C T AC T T GCC AC C C T T AAG G AT AAAGGC G AG TTTGT T AAAAC CGCAT CAT C C AC AAT T GAA 
CCCCCAGTTGTGAAGAGGATGCAGGAGCACTACGGTTCGAGCGGTTCGGATAAGTCCGAC 
ACCGCTGCGAAGCCTGCAGCGGCAAAGCCTGCTGCGCCAAAACCAGCTGCGTCAGCAGCT 
CCAAAGCCAGGTGCTCCAGCAAAACCTGCAGCACCTGCAGCAAAGCCTGCCCCAGCTGCT 
CCTTCTGCAGCTTCTGCAGCAAAGCCAGGCGCAGCACCTAAGCCAGGCGTTCAGGCAAAG 
CCTGCAGCAGCCGCTAAGCCAGGCGCTCCAGCAAAGCCAGCAGCACCTGCAGCTCCTTCT 
GCCGCTAAGTCAGGTTCAGCTTCAAAGCCTGCAGCAGCAGCTAAGCCAGCATTTTCTGGC 
C C AAC TCCAGGCGATG CAT C T AAG AAG G C AG AG C C AG C AG C T AAG C C AG G C GC G G AAG C A 
CCTCGCCCAGGCGGCATGCCACGTCCAATGGGCAAGCCTGCTCCAAAGCCAGGCGCACGT 
GCACCACGTGTAGCTAACAACCCATTCTCCACCGGTGGTGGCGAGCGTCCAGCTCCTCGC 
CCAGGTGGCGGCCCACGTCCTGGTGGCGGACCTCGCCCAGGCGGTGGACCACGTCCACAG 
GGCCAGGGTCGTCCAGGTGGCCAGCGAGATGGTCAGCGCGACGGACAGCGTGATGGTCAG 
GGTAACCGCGGCGGTCAGCGTCAAGGCGCTGGCGCAGGTGGACCACGCCCACAGGGTGGA 
CCACGCCCTCAGGGCGGTTCACGCCCACAGGGTGGCTCCGCTCAGGGTGCTCAGGGAGCA 
CCTTCCCAGGAGCGTCAAGGTGGCGGACGTCGTCCATCCCCAGCAATGATGCCTCCAACC 
CCAGGTCAGATGCCTGCTAAGGCACCTGGCAAGGGTGGTCGTGGTGGCCAAGCCGGCGGT 
GGCGCTGGTGGCGGATTCAACCGTGGTGGCGGAACCGGTGGCGGCGCAGGCCGTGGCGGT 
CGTCGTGGCGGTACCGCAGGTGCATTCGGCCGTCCAGGTGGTGCTCCACGCAGGGGACGT 
AAGTCGAAGCGTCAGAAGCGCAACGAGTACGAATCAATGCAGGCACCGAACGTCATTGGT 
GGCGTTCGTTTGCCAGACGGCAAGGGTGCAACCATCCGCCTCGCGCGCGGTGCATCTTTG 
GCTGACTTCGCTGACAAGATCGGCGCAGACGCAGCAGCATTGGTTCAGGCTCTGTTCAAC 
TTGGGTGAAATGGTCACCGCAACTGCATCGGTTTCTGATGAAACCTTGCAGCTGCTCGGT 
GAGGAAATGAACTACAAGGTTCAGGTTGTTTCCCCAGAAGATGAAGACCGTGAGCTGCTC 
GAAAGCTTCGACCTTCAGTTCGGTGAGGACGAAGGTGGCGAGGCTGACCTTGCTAAGCGT 
CCTCCAGTGGTTACCGTCATGGGTCACGTTGACCACGGTAAGACTCGTTTGCTGGATACT 
ATCCGTAAGGCAAATGTGGGCTCCGACGAAGCCGGCGGCAT TACCCAGGGCATTGGTGCA 
TACCAGGTCAAGGTAAATGTCGAGGACACTGAGCGCACGATCACCTTCCTGGATACCCCA 
GGTCACGAGGCCTTCACCGCAATGCGTGCCCGTGGTGCAAAGTCCACAGATATCGCGGTT 
CTGGTTGTTGCAGCAGACGACGGCGTTATGCCTCAGACTGTGGAAGCAATCAACCACGCT 
AAGGCTGCAGATGTACCAATCGTGGTTGCAGTGAACAAGATTGATAAGCCAGAAGCTTCT 
CCAGAGAAGATCCGTGGTCAGCTGACCGAATACGGATTGATCCCTGAAGAGTACGGTGGC 
GACACCATCTTCGTTGACATCTCTGCAAAGCAGGGACTGAACATCGATGAGCTGCTCGCT 
TCTGTCTGCCTGACCGCAGACGCTGAGCTTGACCTTGTTGCTAACCCAGAAATGGACGCA 
CAGGGTGTTGCAATTGAAGCTCACCTCGACCGTGGTCGTGGACCAGTGGCAACCGTTATC 
GTCCAGCGCGGTACCCTGCGCGTCGGTGACTCCATCGTTGCAGGCGATACCTACGGACGT 
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GTTCGCCGCATGGTGGACGAATACGGACGCGACGTTGAAGAGGCCGGACCTTCCCGTCCT 
GTTCAGGTTCAGGGTCTTAACGGTGTCCCAGGCGCCGGCGACAACCTTCTGGTTGTTGAA 
GATGACCGCATTGCACGTCAGATTGCTAACCAGCGCAACGCCCGCAAGCGTAACGCTCTG 
GCAGCACGCTCCCGTAAGCGCGTCTCCCTCGAGGATCTGGATTCAGTTCTTAAGGAACAT 
AGCACCCTTAACCTCATTCTTAAGGGCGACAACGCAGGTTCCGTGGAAGCACTGGAAGAA 
GCATTGCTAAAGATTGAGATGGACGATGAAGTCCAGCTCAACATCATCGACCGCGGTGTG 
GGTGCAGTTACCCAGACCAACGTCACCCTTGCAGCTGCATCCGACGCTGTCATCATCGCC 
TTCAACGTTCGCGCTGAAGGTAAGGCAACTGAGGAAGCAAACGCAGAAGGCGTCGATGTT 
CGTTACTACACGATCATCTACCGTGCTATCGAAGAGGTCGAGGCGGCCCTCAAGGGCATG 
CTCAAGCCAATCTACGAAGAGCGCGTTATCGGACATGCTGAGATCCGTGCGATCTTCAAG 
GCTTCCTCTGTCGGCCTCATCGCAGGTTGCATGGTTGAAGACGGCAAGGTGCGCCGAAAC 
GCCACAGTCCGCATTATTCGCGACGGCAACGTCATCGCCGAGAATGCAAAGATCGTGTCC 
CTTCGCCGTGAGAAGGACGATGCCACCGAAGTCTCTGCAGGCTACGAGTGCGGTATGGTT 
CTGTCTTACCCAGACATCTCCGTCGACGACAAGATCGAGGTCTACGAAATGGTTGAGGTT 
CCACGCGAAGCT 

>RXN 0 1 4 9 6 -do wns t r e am 
TAAGCATTTCCGGCTCGGGGCAT 

>RXN01541-upstream 

TTGATACACCCGATGATGAACTAGAGGGGTTACCTGTCTATAACCTCTCAGGTGAACACC 
TCTACAACCATCATGAGCATCCAGAAAGCGCGGAAATATA 

>RXN015 41 

ATGACCACACCTCACTCCCACCGCGCACCACGTCTGGCATCCACGGTCATTATTGCCCGC 
GAGTCTGCTGACTCAGGTACCTTAGAATTCTTTATCCAGCAGCGACAATCCACTATGGCT 
TATGCAGCAAACGCTGTTGTTTTCCCAGGCGGCGGTGTTGAGGACAGCGATTATCCCTTT 
ATGCTCCCCCACCGCGATCAGCACATGTCGCCTGAACACATCAAGCATCATGCCAGCCGA 
CTCCACATGGACTCAGAAACTATGGCAGCTCATATTTCCGCTGCACGCCGGGAAGTATGG 
GAAGAAACAGGCGTTGATCTCGGTAATTACAACCATGAACTCATCCCGATCGACCGCTGG 
ATCACACCTGATATTCCTGCTTTTAGGCGCCGTTACGACACCGCCACCTTTGTACTTATT 
CTAAGCAAAGACAGCACTAACGCAGCTCTGCAGCACCAGCATCAAACCACCGAGGCCACC 
CATTCTTATTGGGCAACTGCAGAAGAACTGCTCACTCAATGGTCAACAGGTCATCTCAAC 
CTGTTGTTACCAACGTGGTGGCATATCAACCAGCTCAATCACCTCCACACGCTAAACCAG 
CTGTATAGCTTTGCCCAGCGTACCCATAATCCGCAGCACACTCCACCCACAGTGTTTGCT 
AACTGGACTGCACCGGCTGATGAGGCCGCCATGCAGCACTATGGGTTCCCTGATCCCGAT 
GCGTACTTTGACCATGCCACTATCGCAGGAAAACACCACACACTCATCACAAGAAAG 

>RXN01541-downstream 
TAGGTCTCACCATGACTTTTGCA 

>RXN01559-upstream 

GTCTGGTTGATTGGAATTGAAGGAGACTTTCTTGGCTCGGCAAAAAAAGAGTGCCGCTAG 
CGCCTGGGAACGATGGCCAAAACGCGCAATAGCGTTGTTT 

>RXN01559 

GTGCTCATCGTCGTTGGTGTTTATGCGTTGGTGCTGTTGACAGGCGATCGTTCTGCCACA 
CCAAAATTGGGTATTGATCTGCAAGGCGGAACCCGAGTGACCCTCGTGCCGCAGGGGCAG 
GATCCAACTCAGGACCAGCTGAATCAGGCACGCACCATTCTGGAAAACCGTGTGAACGGC 
ATGGGCGTTTCAGGTGCAAGCGTGGTCGCTGACGGTAACACGCTGGTGATCACTGTTCCC 
GGGGAAAATACCGCACAGGCGCAATCCCTAGGACAGACCTCCCAGCTGCTGTTCCGTCCC 
GTTGGTCAGGCAGGAATGCCCGATATGACCACGTTGATGCCAGAGCTGGAAGAGATGGCC 
AACAGGTGGGTTGAATACGGCGTCATCACCGAAGAGCAGGCAAATGCCTCCTTGGAGGAA 
ATGAACACCGCTGTTGCATCGACCACTGCGGTGGAAGGCGAAGAAGCAACTGAGCCAGAA 
CCCGTCACCGTGTCGGCGACCCCTATGGATGAGCCAGCCAACTCCATTGAGGCAACACAG 
CGACGCCAGGAAATCACGGACATGCTGCGCACCGACCGCCAGTCCACCGATCCCACTGTC 
CAGATCGCTGCAAGTTCTTTGATGCAGTGCACCACTGATGAGATGGATCCTTTGGCCGGC 
ACCGATGATCCACGCCTGCCATTGGTGGCATGTGATCCAGCTGTAGGTGGCGTGTATGTA 
CTTGATCCTGCACCTTTGCTCAACGGCGAAACCGATGAGGAAAATGGTGCGCGCCTAACC 
GGTAATGAGATCGATACCAACCGTCCCATCACCGGTGGATTCAACGCCCAGTCCGGCCAG 
ATGGAAATCAGCTTTGCCTTCAAATCCGGCGATGGGGAAGAAGGCTCTGCAACTTGGTCC 
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TCTCTGACCAGCCAGTACCTGCAGCAGCAGATCGCCATCACCCTGGACTCTCAGGTGATT 
TCTGCACCCGTGATTCAGTCAGCAACCCCTGTGGGTTCTGCAACATCCATCACCGGTGAC 
TTCACTCAAACTGAAGCCCAAGATCTGGCGAACAACCTGCGCTACGGTGCATTGCCCCTG 
AGCTTCGCAGGTGAAAACGGCGAGCGCGGCGGAACTACCACCACCGTTCCGCCATCACTA 
GGCGCAGCATCCTTGAAGGCCGGACTGATCGCAGGCATCGTCGGCATCGCGCTGGTCGCC 
ATCTTCGTGTTCGCCTACTACCGCGTCTTCGGATTCGTTTCCCTGTTCACCCTGTTTGCC 
GCAGGCGTGTTGGTCTACGGCCTTCTGGTACTGCTGGGACGCTGGATCGGATATTCCCTA 
GACCTTGCTGGTATCGCCGGTTTGATCATCGGTATCGGTACCACCGCCGACTCCTTCGTG 
GTGTTCTATGAGCGCATCAAGGATGAGATCCGTGAAGGAAGATCCTTTAGATCTGCAGTA 
CCTCGTGCATGGGAAAGCGCCAAGCGCACCATCGTCACAGGCAACATGGTCACTTTGCTC 
GGCGCTATCGTGATTTACTTGCTCGCGGTCGGCGAAGTCAAGGGCTTTGCCTTCACCCTG 
GGTCTGACCACCGTATTCGATCTCGTTGTCACCTTCCTGATCACGGCACCACTGGTTATC 
CTGGCATCACGCAACCCATTCTTTGCCAAGTCATCGGTCAACGGCATGGGACGAGTGATG 
AAGCTCGTTGAAGAACGCCGCGCCAACGGTGAATTGGATGAGCCTGAGTACCTGAAAAAG 
ATCCATGCCAAGAATGCGGCAGCTGATAAGGCTTCCACTGACAATTCTTCCACTGACAAT 
TCTGAAGCACCTGGCACCGATACGAACCAAGAGGAGGAGAAG 

>RXN0 155 9-downst ream 
TAGCCATGACTGATTCCCAGACT 

>RXN01583-upstream 

TGCCATCGTCTGATTTGGACTCAGGTTATGTCCGCGTCGGCTTTGAAACCGAAGGCTACT 
GGCCAATCCCTGAAACCACCGGACCACTCGTTTTCGGCGC 

>RXN01583 

GTGGAAACCATCGAAGAGCTCACCGAGTTCAAGAAGCCCATCCGCCACTGCCACGTCAAT 
GTTGGCGACGCCAACGGAACCGGCGAACTGCAGTCCATCGTTTGTGGCGCCCGCAACTTC 
AAGGAAGGCGACACCGTTGTCGTGTCCCTTCCTGGCGCTGTGCTGCCTGGCGATTTCGCG 
ATCTCTGCTCGTGAAACTTACGGACGCATGTCTGCAGGCATGATCTGTTCTGCCTCTGAG 
CTGGGTCTTGCTGATAAGCAGAACTCCGGCATCATCACCCTGGATCCTTCTTACGGCGAG 
CCTGGCGAAGACGCACGTCAAGCACTGGGACTTGAAGATACCGTTTTCGATGTCAACGTC 
ACCCCAGACCGCGGTTACGCACTGTCTGCTCGTGGCCTGACCCGCGAACTGGCATCGGCT 
TTCAGCCTGACCTTCACCGACCCTGCGATCGAGCCAGCTGTAGCAGGCATTGAGGTCAAG 
GTCCCAGCAGTTGAAGGTTCCTTGATTAACGTGGAGCTGCGTGAAGAGACCAAGGCAATC 
CGTTTCGGTCTGCGTAAAGTCTCTGGCATTGATCCAGCAGCAGAATCCCCATTCTGGATG 
CAGCGTGAACTCATGCTCTCTGGTCAGCGACCAGTCAACGCCGCCACCGACGTCACCAAC 
TACGTCATGTTGCTGCTCGGCCAGCCGATGCATGCTTTCGACGCAGCCAAGGTTACTGGC 
GATCTTGTTGTCCGCAACGCAACTGCAGGCGAGAAGTTCGAAACCCTCGATCACGTCAAG 
CGCACCCTCAATGAGGAAGACGTTGTGATCACCGATGACAACGGCATTCAGTCTTTGGCT 
GGCGTTATGGGTGGTCTCACCTCCGAGATCTCTGACACCACCACCGATGTCTACTTCGAG 
GCCGCAACCTGGGACACCATCACCGTTGCGCGCACCTCACGTCGCCACAAGTTGAGCTCC 
GAAGCTTCTCGACGTTTCGAGCGTGGCGTTGACCCTGCGATCGTGGAAATCGCCCTCGAT 
ATCGCAGCAACCCTTCTCGTGGAGATCGCAGGCGGCACCGTCGATGCGGGTCGCACCCTC 
GTTGGTGATGTCCCTGCCATGCAACCCATCACCATGAAGGTCACTCGACCTTCCGAGCTC 
GCAGGCGTGGATTATTCCGCAGAAACTGTGATCGCTCGTCTGGAAGAGGTCGGATGCACC 
GTCGCTGTTTCCGGCGACACCTTGGAAGTAACCCCTCCAACCTGGCGCGGTGACCTCACC 
ATGTCCGCTGACCTCGTGGAAGAAGTACTCCGCCTCGAAGGTTTGGAAGCAATTCCAACC 
ATCATCCCAACCGCACCAGCAGGCCGTGGACTAACCGATGCACAGAAGCGCCGCCGCGCC 
GTTGGCCACGCTTTGGCTTACGCTGGCTACGCCGAAATCATCCCAAGCCCATTCATGGAC 
CCAGAGGTCTTCGATGTATGGGGACTCGCAGCAGACGACGAGCGCCGCAAGACCGTTTCC 
GTTCTCAACCCACTTGAGGCAGAACGCAACGTCCTGAGCACCTCCTTGCTGCCCTCCATG 
CTCGATGCTGTCAAGCGCAACGTTGCACGTGGACACAACGATTTCTCCCTGTTCGGCCTG 
CAGCAGGTCGCCTTCGAGCACGGATCCGGCGTTTCCCCAATGCCATCTGTTGCTTCACGC 
CCTGAAGAGTCTGTCGTGGCAGAACTGGTGGATTCACTGCCAAACCAGCCACTGCATGTC 
GCAACCGTGGGCACCGGCAACATCGAGTTCGAAGGCCCATGGGGCAAGGGCCGCGCCTAC 
ACCTTCGCCGACGCGATTGAATCCGCGCGCGCAGTCGCCCGCGCTGCTGGCGTCACCTTG 
GAGCTGGCCAACGCCGACGCGCTTCCTTGGCACCCAGGTCGTTGCGCCGCATTGCTTATC 
GACGGTACCCCCGTCGGTTACGCTGGCGAACTTCACCCACAGATCCTGGAAAAGGCCGGT 
CTACCAGCACGCACCTGTGCAATGGAACTGGATCTCAGCGCACTGCCACTGGTAGAAAAC 
CTCCCAGCGCCAGTCCTGTCCTCCTTCCCAGCACTGCACCAAGACATCGCCCTAGTTGTG 
GATGAGACCATCCCGGCCGAAGATGTCCGCGCAGTTGTCGAAGCCGGCGCCGGCGAACTG 
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ATCGAAACGGTCGAGCTTTTCCACGTCTTCCGCTCCGAACAGCGCGGCGAGAACAAGAAA 
TCCCTCGCGTTCTCCCTGCGTTTCCGCGCAGCCGGCCGCACCCTCACCGATGAGGAAGCC 
AAC G AAG C AC G AC T T C AG GC AG C AG AG C T AGC AAAG G AGAAAT T C AAC GCT G AAAT G C G T 
GGC 

>RXN01583-downstream 
TAG T T T C AC AT AG GTTCTATAGG 

>RXN0167 0-upstream 

CTTATTTATATTAGGTTGTCCTATCCTGAAAGTGCCGATTCCCGCAGGCCACGCTTAGTT 
T T T T AT C AAAT C G G C AC AC C G GC T AC T AAG G T T G G T GAT T 

>RXN01670 

ATGCCTGAAGGACACGTGATTCATCGACTAGCTGGGGAACTCACCAAGAATTTTGGCGAT 
ACCATTTTGGACGCCACTTCACCTCAAGGACGCTTTACTTCTGAAGCGGCGATCATCAAC 
GGTCACCGCATCGCGGTTGCGGAGGCTTACGGCAAGCACCTGTTCGTCGAGTTCGATGCG 
GATCACCCTGAGCACATTTTGTATATCCATTTGGGGCTGATTGGCACGTTGCAGTTTGAA 
CCTGCGGAAGAAACCCGCGGGCAGATTCGCCTGCACCTTTCCGACGGGGAGATCGCAGCT 
AATTTGCGCGGACCCCAATGGTGCAGGTTGATCACCGATGCAGAGCGCACCCAGGCCATT 
GGAAAATTGGGCGCTGATCCGATTCGCGATGATGCCGATCCGGAACCAATTCGGATTAAG 
GTGCAGCGCTCAGGGCGAAGCATTGGTTCGTTGTTGATGGATCAGAAGCTTTTCGCAGGT 
GTGGGAAATATCTACCGTGCGGAGACACTTTTCCGCCTGGGGATTTCACCGTTCACCATT 
GGAAAAGACATCACCACGGCACAGTTCCGATCCATTTGGGCGGATCTTGTTGGGTTGATG 
AAAGACGGTGTTGTGACTGGTCGGATTGATACTGTGCGCCCGGAACACACACCGGAGGCG 
ATGGGTAGGCCACCGCGGAAAGATGATCACGGCGGTGAGGTTTACACCTATCGGCGAACC 
GGTCAAGAGTGCTTTCTGTGCGCAACTCCCATCAAGGAGCAGGTCATGGAGGGTCGCAAC 
TTATTTTGGTGTCCCGGCTGCCAACGC 

>RXN0 1 67 O-downstream 
TAGACAGATTCACCTTTTGCTGT 

>RXN0 1 67 1-upstream 

TCTAAAAACACATTTTTAAGCCCTCCCGGCGCAGCTGAAAACTCAGTCGCCGGGAGGGCT 
TTTTTGTACCCGAATTTGTACCCGAATTTAAGGAATCGCT 

>RXN01671 

ATGAATCATGTTGTTAATTTTGCTTCACATTTGGAAGACGCAGCCCTGAAGCAAGCCGAA 
GCTACTGCCACCATGCCGTTTATTTACCCGCATGTGGCGTTGATGCCTGATGCTCACTTT 
GGGCTGGGTTCGTCGGTGGGAACGGTGTTCGGCACCAAGGGTGCGATCATTCCGGCGGCT 
GTGGGTGTGGATATAGGTTGCGGAATGATAGGAGTGTGTACCAATTACACGGCCTCTGAC 
CTGGAGGGACGTGATTTGGTGACGCTTCGGGATTACATCGAGCGGGTGATTCCGTTGTCT 
CCTGGAAATTACAATTCCACCACCTTGAAGGAAACCGCGAAGGTGAAGGTCGCGGAGTTG 
GAGGAACTCGCGGAGCGCGATGGTGTAGATTTGTCGCACTCTCCGACGTGGAAGCGCCAG 
TTGGGTTCGCTTGGTGGAGGTAATCACTTCATTGAGTTGTGTCTTGATGAGTTGGATCGG 
GTGTGGATGTTTTTGCACTCTGGTTCCCGCGGTGTGGGTAACAAGATTGCCCAGAAGCAC 
ATCAAGATCGCGCAGGCCGAGTGTAAGAATGAGGAGCTTCCCGATAAGGATCTTGCGTAC 
TTGACCGAGGGGACTGAGGAGTTTGAGTCTTACATCAAGGAACTGAATTGGGCGCAGCGT 
TTTGCGTTCCTCAACAGGGAAGAAATGATGGACAGATTCGCACGGGAGCTGGGTTTTTTC 
GTCGACAAGCAGCTTGAAGAGGTCGAGCGCATCAACTGCCACCATAACTACACGGTCCAG 
GAGGAGCACTACGGCGAGACCATTTGGCTCACCCGTAAGGGTGCCGTGTTGGCGGACGAA 
GGCACGCCGGCGTTGATTCCGGGGTCGATGGGCACCGCGTCGTACGTGGGCAGTGGCAAG 
GGCAACGCCGAGGCACTGCGGTCGGCGCCGCATGGGGCGGGCCGGAGGATGTCGCGCAAC 
CAGGCTAAAAAGCGCTTCTCGACGGCCGACCTGGATTCTCGGATGGCGGGCATCGTCTAC 
CGGCCCGGCAAGGAGTGGATCGATGAAATTCCCGACGCTTACAAAGACATCGATCAGGTG 
ATGGCCGATGCTGCCGATTTGGTGACAATTCGCCATAAATTGCGCCAGATCGTCAACGTG 
AAAGGCACC 

>RXN01671-downstream 

T AAAGCGCAT TAC GGTAAAGT GC 

>RXN0167 6-upstream 
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AGTTACAGCTTTTCTCGGTGGCACACTCGCGCTACTTAGCCCTTGTGCCGCACTCCTTTT 
ACCAGCATTTTTTGCATCCTCAGTGGGTGCTGGCCCGCGC 

>RXN0167 6 

ATGATCCTTCACGGTGTTGTGTTCTACGCAGGACTTCTAGTACTTCTCGTGCCACTTGGC 
CTTGGTGCGGGAATCCTCGGCGAGCTGTTTATCACCCAACGCCAGACCATCATCGTGGTT 
TCATCGATCGTGCTGATTATCCTAGGTTTTGTCCAGATCTTCGGCGGCGGATTCGACTTC 
GGAAAAGCACTCCCAGGATTAGATCGTCTGCAATCTAAGGCCACTGTGACCTCAGGTCTA 
GGAAAGAGCTTTTTACTAGGAATGACCAGTAGTATTGCCGGTTTTTGTTCCGGACCAATC 
CTCGGCGCCGTTCTTACTTTGGCTGCCACCAGTGGAAACTCCATCACCTCAGCACTCATT 
TTGAGTGCTTATGGTGCGGGAATGGTGCTGCCCCTGATGGCTATTGCAGCGCTCTGGGCC 
AAACTCGGACAGCGTGGACAGCAGATGCTCCGCGGCCGGGAATTCACCTTCTTGGGCAGG 
CAGTGGCACATTGTTTCTGTCAT TAGCGGTGCCCTGATCATCGCTGTCGGAATCCTCTTT 
TGGTCCACGAACGGCCTTGTCAGCATGCCGGAGCTCGTTCCAATGGACACCCAGATCTGG 
CTACAGGAAGCCACATTCTCACTCGGGTCACCACTCTTTGACATCGCATTGATCATTGTC 
GCCGCTGGCTTGTTCTTGTACTTCTGGAACAAACGACAAAAGCGAAAAGAAGAAGCTCAG 
CGACCCAAAGAAAGTGGATGGGTTATTAACCCTCGC 

>RXN0167 6-downstream 
TAATTATTAGTTTTGGAGCGAGG 

>RXN0 1 68 0-upst ream 

AAGAGTTCTACCTCACCTACGGGGACTGGCTTAACGAACGCACCTACCGCGCTGATGTAC 
CAGCACATGCCATCCCGAAACATATCCGCCCCAATCAGAA 

>RXN01680 

ATGGCAGGTCACACCCACAAAACCCACCGGACTGCTTATAAGCAGTTGGAAGCCTTGGCC 
CGCAATGGGCATTTGTTTACCTATATTGATCCACCAGCAGAGGTTGACGGGGTGGTGAAA 
TCAACAACGAACTGTTTGGAAGGTGGTATCAACGCTCAGATTAAAGCGTTGGCGAGAAAC 
CATCGGGGGATGTTTGATGAACATCAACGTATCGCGGTGGATTGGTGGTTATTGATGCAT 
ACGCAGTTGCCTGGCGATCCGGTTGAGATCGCCAGGCAACAAAACTGGGGTCAAGACGGA 
CTCGCCAACGTCCCCGACTTGATCCAACAAGAACAACCACACGACCACTACGGGCGCCCG 
GTTACCTATGACACCGGAATCGATGCCACAACGACACGCCGTAAAAGCAAG 

>RXN0 1 68 O-downst ream 
TAAAAATCCCGGCCCACCAACAA 

>RXN01704 

CGAGGAATTGGCAACGCCGGGAAGGGGGTTAAGGTAACCACCGCGTCTGCTGATCGTGTC 
GATTCCCGGTGCCCAGCAGCGGCAGCAGGTGCTGGTTGCTGTGACTATGCAGAACTCAAC 
CCAACTGTGGAGCTTGAGATCAAGTCCCGCGTGCTTCGTGATCAGTTGGAGCGCATCGGT 
GGAATCGATGAGCTTCCTGAATTTGAGCTTCAAGATCTGGAGCCAACAGCTGGTTGGCGT 
ACCCGCGTTCGCCTCGGCGTTGATGCGTCTGGTCGTGCCGGGTTCCGCAAGCTGAAGTCC 
AATGAGTTGGTTACTGAGGTTGCGTGTTCTCAGGTTGTGCCAGAGCTTCTTGAGGGCCTT 
GTGGGTGAGGGCGCTCGTCGTTTCACCCCTGGCGTGGAGATCATTGCAGCTATTGATGAT 
GCGGGTCAGCGCCACGTTGTGGAATCCCGTAAGGCTCCTCGTGGTCGTCGTACTGAAACT 
GTGTTGAAGGTGCTGGAAGGCACTGGCGAGGTGGAGCAGAAGGTAGGCGATTACACCTGG 
AAGTTCCCAGTTTCTTCCTTCTGGCAGGCGCACACCAAGGCCCCTGCGGCGTATTCAGAG 
TTCATCGCCGAAGCGTTAACCGGATTGGAACTGGTTGACGTCGATAAGCGTGGCCCTGTT 
GCGTGGGACCTTTATGGCGGCGTCGGCCTGTTCGCGCCGATTATCACCAGCAAGCTGCAG 
GCAGCTGTCCACTCTGTGGAGCTGTCCCCAGGTTCAGCGGAGGCTGGCGAAGAGGCGTTG 
GCTGGTTTGCCTGTCACTTTCCACACTGGTCGGGTAGAGGGCATGGCGTCCCAGCTGCCT 
TCGCCAAACGTGGTTGTTTTGGATCCTCCTCGCACCGGTGCAGGCAGTGACGTGTTGAAG 
AGCATCGCGGAGGCTAAGCCTCAGCTGGTTATCCACATTGGTTGTGACCCGGCGACTTTC 
GCTCGCGACGTTGCCGATTGGAAGCTCAACGGCTACGAAATGGATCAATTGGCTGTTTTT 
AACGCGTTCCCTGGAACTCACCACTTTGAGACGATTGGTGTATTTGTCCGCGTTTCC 

>RXN0 17 04 -downstream 
TAAGGCGGAT TAAGCCTTGGCTA 

>RXN01724 
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CGTGCGACACAGCCTTCCGCACCGGTTGAGCAAGCACAAGAAGCTCCCGCGCAAACTTCA 
ACTGCACCTGCTTCAGCACCATCTGAAGAGACTCCCGCAGCTCCCGCTCGTCGTGGACGT 
CGCCGTGTAACCACCACCGCGACCACCCCAGAGCCAGCAGCGCCTGCACAATCCCAGCCT 
GCAGAAGCTCAACCAGCACAGACTCAGGCTGCACAGCAAGAAGAACTTCCTGTTGCAGCG 
AAGGAGTCCGCACCAGCTACAGAAAACACTCAGGGCCAAGCTCAGGGCCAAGCTCAGGGC 
CAAGCTCAGGGCGATGAGCACGATGATCGTTTTGAGTCCCGTTCTGCTGCACGCCGAGCA 
CGCCGCAACCGTCAGCGCCAGATCCACCGCGATGGCGATGACAATGCGAATGCAAACACA 
GAGTCTGAGCAGAACACCCCTGCCCAGAACGCAACCGCACAGGCTGAGTCTGAGCAGACT 
G C AG C T C C T G C AC AG G C T G AAG C AG C T GAG C AG AAC C AG AAC G AT AAC AGC GAG T C C T C C 
GAGAACCGCAGCGATAACTACCGCAACAACAATCGTCGTTCCCGCAACAACCGGAACAAT 
CGCAATTACCGCGATAACAACGAGTCCTCTGATAATGCAGGACAGTCCAGCAATGATGAT 
GCCGACAACAATCAGGCACGGTCTGAGGACAATAACGACGATCGCCGTTCTCGTAATAAC 
CGTAACAACGACCGCAATGATCGTAACGATCGCAATGACCGCGACAACGACGACAACGAT 
GATCGCCGCAACCGTCGCGGACGCCGCAATCGCCGTGGACGCAACGACCGTAACGATCGC 
GACAACCGAGATAACCGGGATAACCGCGACAACAGCAACGATGGCGACAACAACCAGCAA 
GATGAGCTGCAGCAGGTAGCAGGCATCCTGGACATCGTGGACCATAACGTCGCATTCGTG 
CGCACCACCGGTTACCACGCTGCACCTTCTGACGTGTTTGTCAGCAACCAGCTGATCCGC 
CGTATGGGTCTTCGTTCCGGTGACGCCATTGAAGGTCAGGTTCGTATGAACCAGGGTGGT 
GGCAACCACAACAACCATGGTCGCAACCGTCAGAAGTACAACAACTTGGTGCGCGTGGAG 
ATGGTTAACGGTCTTCCTGCTGAAGAGACTCGCAACCGTCCTGAGTTCGGCAAGCTGACT 
CCTCTGTACCCGAACCAGCGTCTGCGTTTGGAAACTGAGCAGAAGATTCTTACCACTCGT 
GTGATCGACTTGATCATGCCTATTGGTAAGGGACAGCTGTGCTTTGATTGTGTCGCCACC 

>RXNO 17 2 4 -downstream 
TAAGGCTGGTAAGACCACGATCC 

>RXN 0 1 7 2 5 - up s t r e am 

CTGTACCCGAACCAGCGTCTGCGTTTGGAAACTGAGCAGAAGATTCTTACCACTCGTGTG 
ATCGACTTGATCATGCCTATTGGTAAGGGACAGCTGTGCT 

>RXN01725 

TTGATTGTGTCGCCACCTAAGGCTGGTAAGACCACGATCCTGCAGAACATTGCGAACGCT 
ATTTCCACCAACAACCCAGAGTGCTACCTCATGGTTGTTTTGGTTGATGAGCGTCCGAAA 
GAAGTTACTGATATGCAGCGCTCCGTCAACGGCGAAGTGATTTCTTCTACTTTCGATCGT 
CCACCATCAGAGCACACTGCGGTTGCT 

>RXN01725-downstream 
TGAGCTGGCGATTGAGCGTGCGA 

>RXN01730-upstream 

TCTGGGCTGCATGCCCGCCCTTTTTGGGCGGTTGAGCTTATTGTTTAAGGCTCCAGAAAC 
CATC G AC T G AT C AAAAC C AAGC G G AAG G AC T T C C AC C AAC 

>RXN017 30 

GTGCTGCGCACTCATCTCTCAGGCGAGCTTCGTAAAGAAAACGCAGGCCAGTCAGTTACT 
CTGACCGGCTGGGTCAATCGTCGCCGTGACCACGGTGGCGTGATCTTCATCGATCTTCGC 
GACCGTACTGGCATTGCCCAGGTTGTTTTCCGCAATGAGGACGTTGCTGAGCGTGCACAC 
GCACTGCGCAGCGAATTCGTCCTACGCGTCACCGGCGTCGTCGAAGAGCGCCCAGAAGGC 
TCTCAAAACCCTAACCTTGCATCCGGCGACATTGAAGTCAGCGTCACCGAATTTGAGGTA 
CTCAACGAGTCCGCTCCACTTCCTTTCCAGATCGAGGATTCCTCCTCTGCTGGTGAAGTC 
GGCGAAGAGACCCGTCTGAAGTACCGCTACCTGGACCTGCGTCGCCCAGTTCAGGCGAAC 
GCCCTGCGTCTGCGTTCTGCTGCCAACAAGGCTGCACGCACCGTGCTGGACAGCCACGAT 
TTCACCGAGATCGAGACCCCAACCTTGACTCGTTCCACCCCAGAAGGCGCACGTGACTTC 
CTGGTGCCAGCTCGTCTGCGCCCAGGCACTTTCTACGCATTGCCACAGTCCCCACAGCTG 
TTCAAGCAGCTGCTGCAGGTTGCTGGCATGGAGCGCTACTACCAGATCGCTCGTTGCTAC 
CGCGATGAGGATTTCCGTGCAGACCGTCAGCCAGAGTTCACCCAGCTGGACGTTGAAATG 
TCCTTCGTGGACCAGGATGATGTCATCGCACTGGGCGAGGAGATCATCTCTGAGGTGTGG 
AAGTTGATCGGATATGAGATCAAGACTCCAATCCCACGCATGACCTACGCCGATGCAATG 
CGTCGCTACGGCTCCGACAAGCCAGACCTGCGCTTCGACATCGAAATCACCGAGTGCACC 
GAGTTCTTCCAGGACACCACATTCCGTGTGTTCAAGAACGAATATGTCGGCGCAGTTGTC 
ATGACCGGTGGTGCTTCCCAGCCTCGCCGTCAGCTCGACGCATGGCAGGAATGGGCCAAG 
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CAGCGCGGTGCTAAGGGACTTGCTTACATCCTCGTTGGTGAAGACGGCGAGCTGTCCGGA 
CCTGTGGCTAAGAACATCACCGACGCTGAGCGCGCAGGAATCGCAGCTCACGTTGGCGCA 
CAGCCAGGCGACTGCATCTTCTTCGCAGCAGGAGACACCAAGTCTTCCCTCGCACTGCTC 
GGTGCAGCTCGTGGCGAGATCGCTAAGAAGCTCGACCTGATCAAGGAAGGCGACTGGGCA 
TTCACCTGGATCGTTGACGCTCCAATGTTCGAGCCAGCAGCAGACGCCACCGCATCCGGT 
GACGTTGCACTGGGTAACTCCAAGTGGACCGCAGTCCACCACGCCTTCACCTCACCTAAG 
CCAGAGTTCCTGGACAACTTTGACACCAACCCAGGTGACGCACTTGCTTATGCATACGAC 
ATCGTGTGCAACGGCAATGAAATCGGTGGCGGTTCCATCCGTATCCACCAGCGCGACGTT 
CAGGAACGCGTTTTCGAGGTTATGGGCATCACCGGTGAAGAAGCACGCGAGAAGTTCGGC 
TTCCTGCTTGACGCCTTCGCATTCGGCGCACCTCCACACGGCGGAATCGCATTCGGCTGG 
GACCGCATCGTGTCCCTGCTGGGCGGCTTTGACTCCATCCGCGACGTCATCGCGTTCCCT 
AAGTCCGGTGGCGGAATCGACCCC 

>RXN017 33-upstream 

ATCTCAATCGGACAAAAGCAGGCGCGTTATCCAATCCACTTCCCACCGACTAAAAGGAGG 
TCAGACCCG 

>RXN01733 

ATGCACATCCGTTCTTTGGAATTACGTGATTACCGTTCCTGGCCTGAACTCAAAGTGGAT 
TTGGAACCTGGAATTACAGTTTTTATCGGCCGCAACGGTTTTGGTAAAACCAACATCGTC 
GAGGCCATCGGCTATCTTGCGCATTTGTCATCGCATCGGGTGTCCTCTGATGCGCCATTG 
GTGCGGGCGCACGCTGAAAACGCCCGAGTTTCGGCGGTTGCTGTTAATCAAGGCCGAGAA 
TTGGCAGCTCACTTGCTGATCAAACCCCATGCTGCGAATCAGGCAAGTTTGAATCGCACA 
AAAGTCAGGACTCCCCGGGAGCTGCTTGGTGTGGTGAAAACGGTGCTGTTTGCGCCGGAA 
GATTTGGCATTAGTCAAAGGCGAGCCAGCAGAACGTCGCCGCTATTTAGATGACATTATT 
GCCACTCGCCAGCCTCGGATGGCGGGGGTCAAGGCCGACTACGACAAGGTGCTGAAACAA 
AGGAACGCCCTGCTCAAGACCGCCACCATTGCGCTTCGTCGAGGTTACGGCACCGAGGAA 
GGCGCAGCTGCGCTGAGTACTTTGGATACCTGGGATGGCCAGTTGGCACGCCTGGGTGCT 
GAAGTGATGGCAGCCAGATTTGCCCTGCTCAATGAGTTGGGGCCGAAAATCTATGAGGCT 
TACACCACGATCGCCCCGGAATCCCGGCCAGCTGCGGTGAATTACAAAACCACCATCGAT 
CAAGGCCTGTCGCAGTTTTCCGAATTCGATGCCGGCATCATCGAAGCCACGCTGCTGACA 
GAATTGGCAGCGAAACGTCAACGAGAAATCGAACGCGGCTCAAGCCTGGTCGGCCCCCAC 
CGCGATGATGTCGATTTAATGCTCGGCGATCAGCCCGCCAAAGGCTTTGCCAGCCACGGC 
GAGACCTGGTCTTTCGCGCTTTCACTGCGAATTGCAGAATTTAACCTGCTGAAATCCGAT 
GGCACCGACCCGATCCTCATCTTGGATGATGTGTTTTCCGAGCTCGACGCCGGCCGTCGC 
GAAAAACTCGTGGGCATAGCGCAAGAGGTGGAACAGGTGCTCATCACCGCTGCAGTCCAC 
GACGATCTGCCGGAGAATCTCAAGAAAGTGCTCACTGCGCAGCACACCGTCACCGTCCAA 
GACACCGGCACCGGGCGGATTTCACTCCTGGATGTGCAACCA 

>RXN01733-downstream 

T G AC AG AT C C AAT T GAGCAGGCA 

>RXN017 8 4-upstream 

GGGCATCTTCTCCGGTCGGCATTTCCCTCGCGAGATCCATCCTGTGGGCGGTGCGGTGGT 
ACTGCCGCTACGGGGTGAGCTGACCTAAGATCTCGAAGAG 

>RXN017 8 4 

ATGATGACTGAACGTGGTGTGCCAGTCGATCACACCACCATCTACCGCTGGGTCCAGAAA 
TACGCCCTTGAGCTGGATAAGCAGACTCGCTGGTACCGGCAGGTTCCTGACTGGCAGGCC 
AGTTCCTGGCGGGTGGATGAGACCTATATCCGGGTCGGCGGCACGTGGTGCTATCTCTAC 
CGGGCTATTACCGCGGGTGGGCAGACCCTGGAGTTTTATCTCTCACCAAAACGGAATGTG 
GCTGCGGCCAAGCGTTTCCTGGCCAAGACGCTGCGATCGAATACGACAGCCGGGTCCCCG 
CGGGTCATCAACACCGACAAGGCACCAGCTCTGGCCAAGGCAATATCCGAGCTGAAGGCG 
GAGGGAATCTGCCCTCAGACGGTGGAGCACCGGCAGGTGAAATACCTCAACAACGTTATC 
GAGGGAGATCATGGCCGACTTAAAAGAATCCTGGGGCCGAAGGGAGCGTTCAAAAACCGA 
ATTTCCGCCTACCGGACGTTGAAAGGGATGGAAGCGATGCATTCATTACGGAAAGGCCAG 
GGCACGATGTTTGACCTCACGGGCACCCGAACCCAGACGCGG 

>RXN0 17 8 4 -downstream 
TGATCGTCAGCCGGATATTCGAG 
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>RXN017 95-upstream 

AGACCATATTGAAGACCTCGAAGCTGTTGAGCCTGGCTACATCGTCAAGCCTCGCCTGTA 
CAACTTCGCTGAATACGGTGTCCCACAATTCCGCGAACGT 

>RXN01795 

GTGCTCATTGTTGGCATTCGCCGTGACACCGGCTTTGATTTCAAGCACCCAGCTCCTACC 
CATGGCCCTCGCGGTGACATGCCGTATAAGACTGCCGGCGAAGCGCTCAAAGGCGTGAAG 
GAT G T C C C C AC AAAC AAC AAC C AC AT G AAG AT C AT G C C T C GC AC C G T T G AAG T G C T T AAG 
CGCATCCCTGAGGGCGAAAACTTCACCGCGATCCCCAAAGATGACCCCTACTACGTCAAG 
GGCATGATTAGTCACGTTTACCGTCGCTTGCACCGTGATGAGCCATCCAAAACCCTTATC 
GCCGGTGGCGGCGGGGGTACATGGGGATACCATTATGAAAAAAATCGAGCATTGACCAAC 
CGCGAGCGGGCTAGAATTCAATCGTTCCCCGATGACTTTGAGTTTTTGGGATCAAACACC 
GAAGTCCGCCGCCAAATCGGTAATGCTGTTCCTCCTGTAGGTATGCACGCTGTGGGTGAG 
CGACTGATGAACCTGTACACCGGGAATTACACTCCCGTCGATCTAGAGGAACAGCACGCG 
TACCTGCAGACGCTCTCCATTAAGGAACGTCTCGCGCTGGCTGATCAGGAAGCTGAT 

>RXN017 95-downstream 
TAAGTAGATATATGAAGCCCACC 

>RXN018 37-upstream 

CCCCCATCATTCCCTCAAGGTGTGAAGATACGGTTAGGATAGAAAAGAATTTTTTTGACG 
TTGGACATTCT CAAAAT C AAGT AGC AAG GGAT C AAAC T CT 

>RXN01837 

GTGAGTACTAATAAGGAACGACGCCAACAGGCGCTTTCCCAGCTGGAGAAAGAAATCAAA 
AGCCGGGACCGCAAAGAAAAGACCAAGCCACTAACCGTGGTCTTTGCTTCCCTGGCTGTC 
ATCCTGGTTGTCGTTGGCGGTATCTGGTACGCAGCTACCCGCAGCACCGAAGACGAAGTC 
AT C AC C GC T GAT G AAAC AT C C AC C AC C G C AG AG AC C C C T G AC T AC C AGC C AC TGGCGCTG 
ACCCGCACCACCGCGCTCGGCGACTCCGTGACCTGTGAGTACCCAGATGCTGGCGAGGCT 
TCCAAGGATGTCTCCAAGCCTGCTACTGAAAACGTGCCAGCAACCGGCACCGTGACCGTC 
AACCTGACCACCGCCCAGGGCAACATCGGCATGGAACTTGATCGCTCCGTATCCCCTTGT 
ACCGTCAACGCTGTTGAGCACATGGCTTCCGAGGGCTACTACAACGATACTGTCTGCCAC 
CGCATCACCACCTCTGGCATTTACGTTCTCCAGTGCGGCGATCCAAGCAGCACCGGCGCA 
GGCGGCCCAGGGTTCAGCTTCGCCAACGAATACCCAACCGACGAAGCAACTGACCTAACC 
ACCCCAGTCATCTACGAGCGCGGCACCATCGCCATGGCCAACGCTGGCGCTGACACCAAC 
GGGCTCCCAGTTCTTCCTCAACTACGAGGATTCCCCACTGGCACCGAACTACACCTACTT 
CGGCCAGATCACCGAAGAAGGCCTTGCAACCCTCGACGCCATCGCAGAAGTTGGCAC 

>RXN0 1 8 3 7-downstream 
TGAAGGTGGAACCGGCGACGGAG 

>RXN01 8 63-upstream 

G G T AT CAT AC C GAT AT G AAC C AAAT AG AAAG AAGG AAG T T T AAG AC G 
>RXN01863 

ATGAATAGCGTCAAATTGAAGCAACCTGTTAGCATTTACAATGATCCATGGGAATCATAT 
AACGATGTTAAAGAACATGGCCAATTAACTTTAAGTAACATCGAATTTACAACTACAAAT 
CTTTGTAATATGCGTTGTAGCCACTGTGCAGTTGGTTATACTTTACAAACTGTCGACCCC 
GAGCCTTTAGATATGGACTTAATTTATCGTAGACTTGATGAAATTCCAAATCTGCGAACG 
ATGTCAATTACAGGTGGCGAACCAATGTTTTCTAAAAAGTCTATTAGAAATGTTGTTAAA 
CCTCTATTAAAGTATGCACATCATCGAGGTATATATACACAAATGAATTCAAACCTAACA 
TTGCCTCAAGATCGTTATTTAGATATTGCTGAATATATCGATGTTATGCATATCTCACAT 
AACTGGGGAACAACTGATGAATTCGCAAATGTTGGCTTTGGCGCAATGAAGAAGCAACCA 
CCGTTAAAAGCTAAGTTAAAATTATATGAACAAATGATTTCGAATGCACGTACATTATCA 

Gaacaaggaatgtttgtatctgcggaaacaatgctcaatcaaagtacgctaccacattta 
cgaaaaatacatcaagaagtcgttcatgatatgaaatgtagcagacacgagattcaccct 
atgtatccagctgactttgcaagtcaattaaatgtgttaactctagcggaaatgaaaaag 
ac aat t c at gat at at t g gat t tc agagat g aag at at ttggatgttatttgg t ac t t t g 
cctgtgtttccatgcttaaaggatgatgaagatcaaaagttactatcacgtttaagaaat 
gctaacaatgtaacgactagaaatgacccggatggccgtagtcgtttaaatgtcaatgta 
tttacaggtaatgtaatcgtaactgatttcggagatgaaacaggtacaatttcgaatata 



Appendix A, Page 88 



Attorney Docket No.: BGI-127CP 



CAAAAAGATAAAT TAACAGATGTATTTGATAAATGGTTATCCTCTGATCTTGCTAAATCA 
TTAAATTGTCATTGTTCCGAGTTTAGTTGTTTAGGACCAAATGTTCTTGTTAAAAATATG 
TACTATCCGAATATGGATTTTAAAGATAATGAGCGTCATATGCACAAACAACCACAAATT 
ATACAATTT 

>RXN018 63-downstream 
TAAAAAC T C T TAAT TATGC GG AG 

>RXN0187 2-upstream 

AT TGCTTGGCT CAT GGAGT T CAT CAT GC G CC AAC AGCAAAT AT TAG T AAAAT G T T AGAAA 
TAGCTGTTTTTGATTCACTTTGTGCATGTAGGCTGTGACC 

>RXN01872 

ATGGGCAACGACGGCGGAGACCTGCGAATCGACGACCTACGCAGCTTCATTTCAGTCGCT 
CAATCAGGCCACCTAACCGAAACTGCCCAAAGATTAGGCATCCCGCAGCCCACACTTTCC 
AGACGAATCAGCCGAGTGGAAAAACACGCAGGCACCCCACTTTTCGACCGCGCCGGCCGC 
AAACTCGTCCTCAACCAACGAGGCCACGCCTTCCTCAACCACGCCAGCGCCATCGTCGCA 
GAATTCAACTCCGCCGCAACTGAAATCAAACGCCTCATGGACCCAGAAAAAGGCACAATC 
CGACTGGACTTCATGCATTCCTTGGGCACTTGGATGGTCCCCGAACTTATCCGAACATTC 
CGCGCCGAACACCCCAACGTAGAATTCCAACTCCACCAAGCGGCAGCAATGCTCCTGGTA 
GATCGTGTTTTGGCTGATGAAACTGACCTCGCATTAGTTGGCCCCAAACCTGCCGAGGTT 
GGTACCTCTTTAGGGTGGGCGCCACTGCTTCGTCAACGACTTGCCCTAGCTGTTCCCGCA 
GATCACCGGCTTGCCTCCTTTTCTGGCCAAGGAGAATTGCCGTTGATTACTGCGGCGGAA 
GAACCTTTCGTGGCGATGCGAGCAGGTTTCGGCACCCGACTCCTCATGGATGCAT TAGCC 
GAAGAAGCCGGTTTTGTTCCCAATGTGGTTTTCGAATCCATGGAACTCACCACCGTCGCA 
GGGCTTGTCAGCGCAGGTCTCGGCGTTGGTGTGGTTCCGATGGATGATCCCTACCTTTCC 
ACAGTGGGAATCGTGCAACGCCCACTTAGTCCACCCGCTTATAGGGAA 

>RXN01926 

CTGCGAAGCTTCTACACCCCAGAACAAGCCATCGAACGCGAAGGCGACGTCTGGAAAGCC 
GCCACCGAAGAAGCAGAACTCCTCGCAGCTGACGGCGCCGTCCACGACCAGGAACTCTTC 
CTCAACTGCACCACCTCCCCACTGATCTTCGCCTCCGCGATGCTCAACTTCGGCGTCCAC 
CAAATCCTGGACACCCTCTGCCAACTCGCACCATCCCCCGCCGGCCGCGACGCAGACCCC 
AAAGCCCTCGAAGCCGCCACCTCCGCAATGGACGACCACCGCGACACCACCGACGACTTC 
TCCGGCGTCGTCTTCAAAGTCCAAGCCGGCATGGACAAAAACCACCGCGATACCCTCGCC 
TTCATGCGCGTCGTCTCCGGCGAATTCGACCGCGGCATGCAAGTCACCCACTCCCAATCC 
GGCCGCAGCTTCTCCACCAAATACGCCCTCACCGTCTTCGGCCGCACCCGCTCTACCGTC 
GAAACCGCCTTCCCCGGCGACATCGTCGGCCTCGTCAACGCCGGCGCCCTCGCACCAGGC 
GACACCATCTTCGAAGGCCGAAAAATCCAATACCCACCAATGCCAAAATTCGCGCCAGAA 
CACTTCCGCATCCTGCGCGCCAAATCACTCGGCAAATACAAACAGTTCCGCAAAGCCCTC 
GAGCAGCTGGACTCCGAAGGTGTCGTCCAGATCCTCAAGAACGACCTGCGTGGCGACGCC 
AACCCAGGTCATGGCCGGTGT 

>RXN01938-upstream 

ACACAATAAGCATGCATGAGAGGATACTGTAAAAGCCTTGCCTCTTAAATCGAGGGGGCA 
GGGCAGTCGAAGCCAAGTTGAGAGGGTATATTTGTCACCT 

>RXN01938 

ATGATCACACGTCTTTCCACGCTGTTTTTGCGCACCCTGCGCGAAGACCCTGCAGATGCA 
GAAGTTCCAAGCCACAAGCTGCTTGTCCGTGCAGGATATATCCGCCGAGTTGCCCCAGGT 
ATCTACTCCTGGTTGCCACTGGGTTTGCGCGCAGTGCGCAACATTGAAGCTGTCGTACGC 
GAGGAAATGGATGCGATCGGAGGACAGGAGCTGCTCTTCCCAACACTCCTGCCACGTGAG 
CCTTATGAAACCACACAGCGTTGGACAGAATACGGCGATTCGCTGTTCCGTCTGAAGGAC 
CGCAAGGGTGCCGACTACCTGCTCGGACCAACCCACGAGGAAATGTTCGCCGCCACGGTG 
AAGGATCTGTACAACTCCTACAAGGACTTCCCAGTCACCTTGTACCAGATCCAGACCAAG 
TACCGCGATGAGGAACGCCCACGCGCAGGCGTGCTCCGCGGACGCGAATTTGTGATGAAG 
GATTCTTACTCCTTCGACATCTCGGATGCTGGTTTGGACGAGTCCTACGCAAAGCACCGC 
GCAGCGTATCAGCGCATCTTTGACCGCCTTGGCTTGGAATACGCCATCTGCCAGGCAACC 
TCTGGTGCCATGGGCGGATCCGCTTCCGAGGAATTCCTTGCAGTATCTGAAAACGGCGAA 
GATACCTTCGTGCGCTCTACCTCCGGCAATTACGCCGCAAACGTGGAAGCTGTTGTTACC 
CAGCCAGGCGTTGAGCGTGACATCGAAGGCCTGCCAGAACCAGTCACCTACGAAACTCCT 
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GTTTCTGAAACCATCGATGCTTTGGTTGATTGGGCTAACTCCATCGACGTGCAGATCGAG 
GGCCGCGAGGTCACCGCAGATGACACCCTCAAGTGCATTGTGGTGAAGGTCCGCGAGCCA 
GGTGCCGAAGAAGCAGAACTCACTGGAATCTTGCTTCCAGGTGACCGCGAAGTAGACATG 
AAGCGCCTCGAGGCATCACTTGAGCCAGCAGAAGTTGAACTCGCAGTGGAATCCGACTTT 
GCCGACAACCCATTCCTGGTCAAGGGCTACGTCGGACCAGTTGGCCTGGCCAAGAACGGC 
GTGAAGGTCCTTGCCGATCCTCGCGTTGTCACCGGTACCTCCTGGATCACCGGCGCCGAT 
GAAAAGGAACGCCACGTCGTAGGCCTCGTCGCCGGACGCGATTTCACCCCAGACGGCTTC 
ATCGAAGCTGCAGAAATCAAGGAAGGCGACCCAGCGCCAGCAGGCGAGGGCACCCTCACC 
CTTGCTCGCGGCATCGAAATTGGCATATCTTCCAGCTCGGCCGCAAGTACACCGAAGCCT 
TCGACGTCCAAATCCTGGACGAAAACGGCAAGCGCGCCATCCCAACCATGGGCTCTACGG 
GCTCGGTGTCACCCGCCTGCTCGCCGTCCTGGCAGAACAGCGCCACGA 

>RXN01 938 -downstream 
TGACGCTGGCCTCAACTGGTCCG 

>RXN 0 1 9 6 9 -up s t re am 

GCGTCGTGGTTTAAGCCAGGATCCGTTGTATAAAAACCGGAATTCCTTGTTGACCACGCA 
GAAGTGGTTTAGTCCTCGTCAGCAAGAAAGCTTGGAGCAG 

>RXN01969 

TTGTGGGCGTATGACAAAGCCTACGGGGCGTTAAAGCTTGCGTGGCTTGCGTATCAGGCG 
ATTATTGATTGTTATCAGATGGGTAATAAGCGTGAAGCGAAGAAGAAAATGCGGACCATT 
ATTGATCAGCTTCGGGTGTTGAAGGGGCCGAATAAGGAACTCGCGCAGTTGGGTCGTAGT 
TTGTTTAAACGACTTGGTGATGTGTTGGCGTATTTCGATGTTGGTGTCTCCAACGGTCCG 
GTCGAAGCGATCAACGGACGGTTGGAGCATTTGCGTGGGATTGCTCTAGGTTTCCGTAAT 
TTGAACCACTACATTCTGCGGTGCCTTATCCATTCAGGGCAGTTGGTCCATAAGATCAAT 
GCACTC 

>RXN01969-downstream 

T AAAACAGGAAGAGC CAC TT AAG 

>RXN02002-upstream 

AAGTGGCAAAAAACGTTTCAAGCAGGCAACGCCGGCGTACAACTTCGCTGAGCTGGGGCG 
AT TATGGCCCAGCGCCCACAACCCGCTATTCTTAATACCC 

>RXN02002 

ATGAGCAACGCCAATTCCGACACCACCGCCGCCGAGGCACATCGCCGCAGAACATTCGCC 
GTAATCGCACACCCCGACGCCGGTAAATCCACCCTCACCGAGGCATTGGCGCTGCATGCA 
CACATCATCTCCGAAGCCGGCGCCACCCACGGCAAAGCAGGCCGCAAAGCCACCGTTTCC 
GACTGGATGGAAATGGAAAAAGACCGCGGCATCTCCATCGCCTCCTCCGCACTCCAATTC 
GAGTACGCACCAGAAGGCCACGCAGGCGAGCCCTTCATGATCAACCTCGTGGACACCCCA 
GGCCACGCCGACTTCTCCGAAGACACCTACCGCGTCCTCATGGCCGTCGACGCAGCAGTC 
ATGCTTATGCACTCCGTC 

>RXN02004 

CGCGTCGGCCGTCTGATGCGTCAGAACGGCATTCTCATCATCCGCAGCCGGAAGTTCAAG 
CGCACGACCGGCAGCGATCATACCTTCAACATCGCACCGAACTTTCTGCAGCAGGACTTT 
ATGGCGAGCAGGCCGAACCAGAAGTGGGCGGGCGACATCACCTATGTCTGGACGCGCGAG 
GGCCTGGGTCTATCTGGCCGACATTCT 

>RXN02 004 -downstream 
TGACCTTTATCCCCGCCGGGTGA 

>RXN022 67-upstream 

TGCGCTCGGCAAGTGTTTTGCTTATCGACGTCTCCCCACATAACAATCCCAACTCGAAGC 
AC C AAC G AT T C AAG CCTTATCAGTTTT GT AC AG GAAAATA 

>RXN022 67 

GTGCAAAAATGGGGTTTAAGCTTCGTGGAGAGGATTGTCATCGTGAACAACGTGCAACAG 
TTTCATCGATTTTTTGATGATTCCGCAGTCTATTATCCCTGCTTCGTCCCGCTTGACCGA 
GCCATCGGCGAACACTTTGATCGTCAGAACAAACCGATGTCCAGATTCATCGGAACGCTC 
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ATTCTGCCGTTAGCCAAACTGGAAGAAGCCGCCCAATACACCGGCGATGAAGTCCTTCGC 
GTGTCGGCAGTAATCAGTACTGATGGGCTCGCTGATCTGCGAAGGGATTTTTACGAACTC 
CCCAACATCGACATCGCCTCGGTGGAAATCAAGCTGGTCGGCGCAGCCCTCACCAACACC 
GCTTGGTTGGGAGATGTGGAAAAACTCATCCAACAACATCGCAACACTTTCGTATGGGTT 
GAGATTCCGACAGCCCTGGTCACCGCAGATATTGTCCGAAAACTCCGCCACATGGGAGCT 
GGCCTGAAATACAGAACTGGAGGTGATAGGGAAGAGCTCTTCCCCTCACCGCAGGACTTG 
GTCACTGTGCTGCGCACCGCCATCGATGCTGCATTGCCGTTTAAACTCACTGCAGGCCTG 
CATCGTGCTCTCAGGTATCGTGACGAGAAAACCGGCCGACTTCACTTCGGATTCCTCAAC 
ATTGCAGCCGCCGTGGCGACACTTCGTGCTGGAAAAGGCGAGGCAGAGGCACTGAAGATC 
CTTGAAGGCGATGATGCCGCTCCGCTTATTCACGCACTACAAAGCGGCGAAAACTGGCGG 
GATTCCTTCCGCAGCTTCAGTACCTGCAATGTTGTTGAACCACTCAACACTCTGATTGAT 
CTTGATGTGTTGGCGGAAGGAGACGTACATCCC 

>RXN02267-downstream 
TAAGGAT C GAC GC TAGT T AGAT C 

>RXN02280-upstream 

CGCGATTGCGTCATCGATCGTTGTTGCTTCCATGCGCACCACACTATCTTTCTGCACGCC 
CTGATGCCCTGTGGATTCAAAACTGTGCTTTTATAGGCGT 

>RXN02280 

ATGCAAGAATCCTCACGTGATAATTTCCAAGTTGACCTCGGCGGCGTTGTTGATCTTTTG 
AGTCGCCACATTTATTCCGGTCCGAGGGTGTATGTGCGTGAGTTGCTGCAGAATGCGGTT 
GATGCTTGTACTGCACGTTCTGAACAGGGTGAGGAGGGCTACGAGCCGAGTATTCGTATT 
CGGCCGGTGACCAAGGATCGTGCCACGTTTTCACTGGTTGATAATGGTACGGGCCTGACC 
GCGCAGGAGGCGCGGGAATTGCTGGCGACGGTGGGGCGGACGTCGAAACGCGATGAATTC 
GGTCTGCAGCGGGAAGGTCGCCTGGGGCAATTTGGCATCGGGCTGCTTAGTTGTTTCATG 
GTGGCGGATGAGATCACCATGGTGTCGCATGCGGAGGGTGCGTCGGCGATTCGGTGGACT 
GGTCATGCGGATGGCACCTTTAACCTGGAGATTCTTGGGGATGACGCAACGGATGTCATT 
CCGGTGGGCACGACTGTGCACCTGACTCCGCGCCCTGATGAGCGCACGTTGCTGACGGAA 
AATTCCGTGGTCACCATTGCTAGTAATTATGGCCGCTACCTGCCGATTCCTATTGTGGTG 
CAGGGTGAGAAAAACACCACCATCACTACATCGCCGGTGTTTGCAAAGGATACTGATCAG 
CAGCACAGGCTGTATGCCGGCCGGGAGCGCCTTGGTAAAACTCCTTTTGATGTCATCGAT 
CTCACCGGTCGTGGCATCGAGGGTGTGGCTTATGTATTGCCGGAGGCCCAGGCTCCGCAT 
ATGTCCAGGCGTCACAGTATTTATGTCAACCGCATGTTGGTCTCTGATGGGCCTTCCACG 
GTGCTGCCCAACTGGGCGTTCTTTGTGGAATGTGAAATCAATTCAACCGATTTGGAACCC 
ACCGCATCGCGTGAAGCGCTCATGGATGACACCGCGTTCGCGGCAACCAGGGAACATATC 
GGTGAGTGCATTAAATCGTGGCTGATTAATCTCGCCATGACCAAGCCTCACCGCGTGCGG 
GAATTTACTGCGATTCATGATCTTGCCCTGCGCGAGCTGTGCCAATCGGACGCGGACCTG 
GCTGAAACCATGTTGGGTCTTCTCACCTTGGAGACCTCCCGTGGTCGCATCTCGATCGGT 
GAGATCACCACGTTGTCCATCACCGAGGATGTGTCGCTGCAGCTGGCTACCACGTTGGAT 
GATTTCAGGCAGCTCAACACCATTGCGCGCCCGGACACCTTGATTATTAATGGCGGCTAC 
ATTCACGACAGCGATCTGGCTCGGCTCATTCCCGTTCACTACCCACCGCTTACGGTATCT 
ACTGCTGACCTGCGCGAATCCATGGATCTGATGGAGCTTCCGCCGCTGCAGGACATTGAG 
AAAGCCAAGGCACTGGATGCGCAGGTCACGGAATCATTGAAGGATTTTCAGATCAAGGGC 
GCAACGAGGGTTTTTGAACCCGCAGATGTTCCTGCCGTGGTGATCATTGATTCCAAGGCG 
CAGGCCTCACGGGATCGCAATGAAACACAAAGCGCAACCACTGATCGTTGGGCTGACATT 
TTGGCAACGGTGGATAACACGTTGAGCCGTCAAACAGCCAACATTCCACAGGATCAGGGA 
CTGTCGGCGTTGTGCTTGAATTGGAACAATTCGCTGGTCAGGAAATTGGCGTCCACTGAT 
GACACCGCCGTGGTGTCGCGCACGGTGCGTTTGCTCTACGTTCAGGCATTGTTGTCCAGC 
AAGAGGCCACTGCGGGTGAAGGAACGCGCGCTGCTTAATGATTCGCTGGCAGATCTGGTT 
TCTTTGTCTTTGTCATCCGATATC 

>RXN02280-downstream 
TAAGACAATCCTCCGCTAATCTT 

>RXN02287-upstream 

T T G AAAAAG G AAC AT T AG T G C C AG T AAC AAG AGC C C AG T T G AAT T C AAG C G GGC AGAG AC 
ACATCTGGCCCTCAAAATTTTCCTTTTACTGGAGACCACT 

>RXN02287 
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GTGTACTCAATTTCAGAAACTATCGCCCGAACTCTTATGCCCCGCACCGATCACGTTTTC 
GACCTGATGGGCAACGGAAACGCCTGGTTCGTCGATGCCCTAGAACGCCTCGGGCGAGGC 
ATCATCACCGTCCGCCCCACAGTTGAAACCGTGGCCGCCGCGGACACCTACCACCGCGTC 
ACCCGCCGCCCGGCGGTCGCTACCACCACCTATGGTGCTGGTTTCACCAACACCATGACC 
ACGCTTGCCGACGTCGCCCTCTCCCGTATCCCACTTCTTTTAGTTGTGGGCACTGCCCCG 
AGCGCCGGGCCTCGCTGTTTCGACATTGACCGGCAAGGACTCGCACGTGCCGTAGGTGTG 
GAAACCTTCACCGTGCATGCAGATGACGTTGCTGCGGTAACTCTTCAGGCTTGGAATAAT 
ACGCCGGAAAACACACACGTGATCCTGGAAATCCCCTATGACCTAGCAGCTGCCACAGCC 
ACCGATCCAACAGTGACTACATACCTGCTGCGCCCCGGATTTCAGAAACTCCCGATGTCA 
CCGACCTTGTCC 

>RXN02287-downstream 
TAGCTCTACGCAATGCCCAAAAT 

>RXN022 91-upstream 

TTGTCCATATCCTCCATTGTGCAGGAGAACTTTAGTGCCTACGCTTTTCGACGATCCCCT 
CCACCAACTTCCCAGACCACCGCGCAGGGTTGCAGCTGGC 

>RXN02291 

GTGGTGCACCTGCCCAACTTCCTCGGCTTGGCCGAGCAAAAGGCACTGGTCGCCCAGGCT 
CGAGACCTTGCGCGTGAAGTTGTGGGCACACCGTTGGCGATGGTCCGACCCAAGCTGAAA 
AGTGGTCAGATGAGTGTCCATATGTTGCATTTAGGAAAGTACTGGGCATCCAATCCTTAT 
CGCTATGTGGATGTCGTTGATGGTTTTCCAGTGCCACCACTGCCGGATTCTTTCGTGGAC 
TTGGCACACCGAGCATTGCTGTCTGCAGGATCTTTAAGCAATTCACTTCAGTCTTGGTCG 
GAGGCATATCGAGCAGAAGCGGCATTGGTGAATTACTACTCGCCAGATGCTTCAATGGGC 
ATGCACCAAGACGCTAATGAAGAATCGGAAGCCCCTGTGATCTCCCTATCGATCGGTGAT 
ACCGGAATCTTTCGACTGGGCGGCACTCTAAACCGCAATAAACCGTGGACAGATATCCCA 
CTAATGAGTGGTGATCTCATCGTTTTCGGAGGTGCAAACAGGCAAGCATTTCATGGCATT 
CCCTCTATTGAGGCCAATACTGCACCTGCAGGATGCGGGTTGAAAGAAGGGGAATCAACA 
TCACGATCCGCCAACTTGCACTATAAAACTCCAGGTAGAGGTATGTCTCGGGGG 

>RXN022 91-downstream 
TGAAATAGCCCCGCAATGTCCCA 

>RXN02325-upstream 

CAGAGATTTGAAGATGGAGACCAAGGCTCAAAGGGAATCCATGCCGTCTTGGTTTAATAC 
TGCACCCGTCTAATGAAAATCATTACTAT TAGGTGTCATG 

>RXN02325 

ATGGACCATGCACACGATTCCTGCTCACCAACTCTGCGCCGTGATTTGGAGGTCACTGGC 
CAGCTCCAACCTGAGAAAGCTGTCGATTTAGCAGCGCCGCACGAAGGGAAGGTTGCCAAT 
ATAACGAAGGTGACCTCCTCAAATATGGAGCACACCATCACGCAGGCCTCAAAAGCTAAG 
GAGGTGGTGGTGCTCATTGGTCACTCCCTGCTGCCCACATTTCAGGATTTGGAAAAAGAC 
ATTCTGCACTTTCAGGCAGGTAATAAAGGGCGATTTTCTGTAGCGATTGTTGATCCTGAT 
CGCAGTGCAGATGTGGTTGCCAGATTTAGGCCAAAACAGATTCCGGTGGCATACGTGGTG 
AAAGATGGCGCCAGCATTGCGGAGTTCAACTCGCTCAACAAGGAGCCGGTTGCACAATGG 
CTTGATCATTTTGTGTCGCGGGAAACGATCCCCAATGAAAAAGAGGGGGACGTCGATAAG 
CAAATAGACCCGCGCCTGTGGCGGGCAGCGGAATTGGTGAACGCCGGTGATTTTCGCGCG 
GCGTTGGCGTTGTATGAGCAGTTGCCGCAGGATGCGACGGTGAAGCGGGCGCACGCGGCG 
GTGTCGGTATTGGCGCGGATGTCTGTGGCGGATCGGGGAGAGGATCCGATCGAGAAGTCG 
CGCCGGGATCCAGACGATGTGAACAAGGCGCTGGCGGCGGCGGATATGTATGTGTTGATG 
AATCAGCCGGACACAGCGCTCGCGCACCTTGCAGCACTATTGCCAAAACCGGAGGCTGCC 
CGGCGGATCGTGGAGTTGCTGAACTTGTTTGATCCGCTGGACCTGGTCGCATTGGAAATC 
AGGGCGCAGGTGGGGAATGCAATGAGC 

>RXN02325-downstream 

T AAGAAAAC AC T T TAAATAT T CT 

>RXN0238 6-upstream 

CAGATTTCCATCAAGCATGCGTTGATCGTGTGCATGGATCTCGTTGTGGCTTTTTGTCGG 
TTGGTTTTTCACCCGTGAGAAACCCGTGAATCCACCCACC 
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>RXN02386 

ATGGCGGCGTTGGCGGAAAACTATCAAACACCGGCGCCGAGTTCGCAGGTGGTGGTGTCT 
GTGGTGGGGCACGTGGCTAAACCCGGCCTGGTCACGCTCGCTGAGGGCTCGCGGGTGGCT 
GATGCCCTGGCCATTGCAGGTGCCTTGCCAGACGCCGATCTGACGGCGCTCAACTTGGCG 
C AAT T G C T T GTC GAC GGCAC C C AGAT C CAT GT T T T AGC TAT CGG CG AGGTACAACC TAT T 
TCGGTTGATGCTGCTGCGACTTCTGCTTCTGGGTTGATTTCCTTGAATACCGCCACTGTT 
GCTGATTTGGTGACGCTGCCTGGGGTGGGGGAGAAGACAGCGCAGGCGATCATTGACTTT 
CGGGAGAGCAACGGTGGGTTTAGCACCGTGGAGGATTTACTGCAGGTCAAGGGGATTGGG 
CCCTCAAAGTTTGAGCAGATCTCTGGATTGGTGTCCCCA 

^>RXN0238 6-downstream 
TGATTGAGGTGCGTTTGGTTCCC 

>RXN0238 8-upstream 

TTCGGGAGAGCAACGGTGGGTTTAGCACCGTGGAGGATTTACTGCAGGTCAAGGGGATTG 
GGCCCTCAAAGTTTGAGCAGATCTCTGGATTGGTGTCCCC 

>RXN0238 8 

ATGATTGAGGTGCGTTTGGTTCCCGTGGCGGCTGTGATGTGGATGGCTGTCGCTGCGTTG 
ATTATCAATGGTTCGTGGGTGTTGTCGGTGGGGATTGTTGGCATCGCGATCATTGCTGCT 
TGTGTGTTTAAACACTGGGGTCAAGCTGTGGTGATAGCTGCACTGGGCGTTGGTGCCGTA 
GTGATGGCTGCGTTGAGAATCAGCAGCGCGAAGGCATTTGAAGCACCGCAAACCTGGGTG 
GGTACCGCAGAAACCATCAAGTTTTTAGACAGCGGTGATCAACTAATCGGTTTGAGAGTA 
GAAGGCTATCCAGCGCCGATTCCAGTGTTTTACTCTGGTAGCGACACCATTGAGAAAGCC 
TCTCTCATTGCAGTGTCCGGTCGGATTAAACCAGATAGTTTCCCTGGGGTGGGTGATCTG 
ACCATTTCCACTGAAGACATTGATCAGTTGGAACCGACCACTGGTTATAGCGCATGGGTG 
AACCAGGTGCGTGACGGGTTTTCCCAAGCCGTGGAAGAAACCGTGGGGGAGTCTTCCCGT 
GGACTGATTCCAGGCATGGTGTTGGGGGATACGCGGTTGCAGGGGTCAATTGAAGCCCAA 
ACCTATATTGATACGGGGTTGTCTCACCTGTCAGCTGTTAGTGGAAGCAATGTAGCCATT 
GTGGTGTCCTCTGTGGTGGTGTTGTCGTATTTTCTCACCGCTGGGCCACGCATCAGGGTG 
GTGGCGTCATTGCTGTCCTTAGTTATTTTTGTCTCCCTCGTGGGGTTTGAACCAAGTGTG 
CTTCGTGCTTCGGTCACAGGCATCGTGGGGCTTCTGGCAATCATCAACTCTTCTCGGATG 
GAGCCGATGCATGGGTTGAGTCTTTCGGTGATTTGCTTACTGTTTTATGATTCCAACCTG 
GCGGTGCATTACGGATTCTTACTCTCGTGTGCAGCAACTGCTGGCATTGTGATGCTTCAA 
CCACTGCTGTACCGTGCCATCGGTCCACCACTGGCGGTGTGGAAAGTACCAGACATCGTG 
GTGCGCGCTTTCGCGGTGTCCATTGCCGCTGATCTGGTGACCATCCCGAT TATCGCTCTG 
ATGGCTCGCCAAATATCCCTCGTGGCAGTGCTGGCCAACGTGTTGGTTGAATTAGCTGTT 
CCACCCATCACGTTGCTTGGGTTGATTGCCGTGCTGGCAAGCCTTCTTCCCTGGCCAGTG 
GAATACCCACTCTTGAAAATCATTGAGCCCTTCACCTGGTGGATTCATCACGTGGCCAAG 
TGGTGCCAACAATTACCCAATTCGACGCTGGAAATAAGTGCTGGTTGGGCAGGGATTGCC 
TGGGCGTGTATGGCAGCGGTGTGGGTGGTGGTGATTATCTACAAAGGATATGTGCGCACC 
CTTGCAGTGTGTTGTGTCTGCTTCTTTCTTTTCGGCGCGTGGAATAACAGACTGCCAGCC 
CAAATAGATCCGACAGAGCTGCGGTTTGTCATCATCGCCGATGATTCTGAGCTCACTGAT 
GTGCCCGAACATGCAGAATTGATCATCGTGGAAGACCCCCACGGCAGCATGTCCGATCGC 
CCCATCGTCACCAGAGAAGGAATCCCTGTGCTGTATCCATACCGCGATGGGGAGGTCAGC 
CTTCATATTGATGGCACCCAGCATGCAGCGGACGGGAGATTT 

>RXN02388-downstream 
TAACGACACTTGTGGCACGATGG 

>RXN02416-upstream 

AGCGGAAACACCTTGTTCGATGCTATGTTCGAAGGTGTATTTTTTGAAGCGACAAAAATC 
GATTTTGAAGGGCAGTTGAGCATTGGCTGATCGCCTCGTA 

>RXN02416 

GTGCGCGGAGCGCGTGAACATAACCTAAAAGGCGTGGATATTGATTTGCCACGCGACTCG 
ATGGTGGTGTTCACCGGCCTGTCAGGTTCCGGTAAATCATCACTGGCCTTTGACACCATC 
TTTGCGGAAGGCCAGCGCCGTTACGTGGAGTCGTTGTCCAGTTACGCCCGCATGTTCTTG 
GGGCAGATGGACAAGCCGGACGTGGATTTGATTGATGGATTATCCCCAGCGGTCTCCATT 
GACCAAAAATCCACCAACCGCAACCCTCGGTCCACAGTCGGTACCATCACGGAAGTCTAT 
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GACTACCTGCGTCTTCTGTACGCCCGCGCTGGTACCGCACACTGCCCAGTGTGTGATGCC 
CGCGTGGAGCGTCAAACCCCCCAGCAGATGGTGGACCAAATCCTTGGCATGGAGGAGGGA 
CTGAAGTTCCAAATCCTTGCGCCTGTGGTGCGTACCCGTAAAGGTGAGTTCGTTGATCTT 
TTCGCAGATCTTGCATCCCAAGGTTATTCCCGCGTGCGGGTTGATGGGGAAGTGCACCAG 
CTCTCGGATCCTCCAAAGCTAGAAAAGCAGATCAAGCACGATATTGATGTTGTGGTTGAC 
CGTCTGCAGGTAAAAGCCAGCCAAAAGCAGCGCCTGACAGACTCTATGGAAACCGCACTT 
CGCCTGGCCGATGGCGTGGCTGTGCTGGAGTTCGTTGGCCTGGAGGAAGATGATCCGAAT 
AGGCTTCGTCGATTCTCTGAAAAGATGAGCTGCCCTAACGGTCACGCGTTGACGGTTGAT 
GAGCTGGAGCCTCGTGCTTTTTCCTTCAACTCTCCTTATGGCGCGTGTCCTGCCTGTGAT 
GGCTTGGGTGTGCGCACCGAAGTTGATATTGATCTGATCATCCCAGATCCAGATGCACCT 
GCAACTAAAGCGGTTCAGCCCTGGAACTCCAGCCCAAACCACTCTTACTTTGAAAAGCTC 
ATTGAAGGCCTGGCGAAAGCCCTCGGATTTGATCCGGAAACTCCGTACAGTGAGCTCACC 
GCAGCTCAAAAGAAGGCTCTGGTCTATGGATCGAAGGAAGAAGTAAGCGTTCGATACAAG 
AACCGCTACGGACGCGTGCGTTCTTGGACTGCGCCTTTTGAAGGTGTCATGGGCTACTTT 
GATCGCAAGTTGGAGCAGACTGATTCCGAAACCCAAAAAGACCGACTGTTGGGCTACACC 
CGTGAAGTGCCCTGCCCAACCTGTAAAGGCGCACGCCTCAAGCCGGAAATCTTGGCCGTT 
CGCCTAGACTCCGGAAGCCATGGAGCGTTGTCCATTGCTGGACTAACCGCGCTGTCGGTG 
CATGAAGCATTCGAGTTTTTGGATAACCTCACACTGGGCAAGCGCGAGGAAATGATCGCG 
GGAGCTGTGCTGAAGGAAATTCACGCCCGCCTGAAATTCCTGCTTGACGTGGGCCTTTCC 
TACCTCACCCTTGATCGCGCCGCAGGCACCCTGTCTGGTGGTGAAGCGCAGCGTATCCGC 
CTGGCTACTCAAATTGGTTCCGGTCTGGCTGGTGTGCTCTACGTCTTGGATGAGCCATCC 
ATTGGTCTGCACCAACGTGACAACCAGCGCTTGATCACTACCCTTGAGCATCTCCGAGAT 
ATCGGAAACACGCTCATTGTTGTGGAACACGATGAAGACACCATCAGGCGCGCAGATTGG 
CTCGTGGATATTGGTCCTCGAGCTGGTGAATTTGGTGGCGAAGTGGTCTACCAAGGTGAG 
CCGAAGGGCATTTTGGACTGCGAAGAATCCCTCACAGGTGCTTACTTGTCTGGTCGTCGA 
ACCCTGGGTGTTCCTGATACTCGCCGTGAGATCGACAAAGAGCGACAGCTCAAGGTGGTT 
GGTGCTAGGGAAAATAACCTGCAGGGCATCGATGTGAAAATCCCACTGGGTGTGCTGTGC 
TGCATCACTGGTGTGTCGGGATCTGGTAAATCCACGCTGGTCAATCAGATTTTGGCCAAG 
GTTCTGGCCAACAAACTCAACCGCGCACGCCAAGTGCCTGGTCGCGCAAAGCGGGTGGAA 
GGCCTCGAGCACTTGGATAAGTTGGTCCAAGTGGATCAGTCGCCAATTGGTCGTACTCCA 
CGTTCAAACCCAGCGACGTACACGGGTGTGTTTGATAAAGTCCGTAACCTTTTTGCCGAG 
ACCACTGAAGCGAAGGTCCGCGGTTACAAGCCTGGCCGCTTCTCCTTCAATATTAAGGGT 
GGACGCTGCGAAGCATGTCAGGGCGATGGCACGCTGAAGATCGAAATGAACTTCCTGCCC 
GACGTGTATGTTCCGTGTGAAGTCTGTGATGGTCAGCGCTACAACCGCGAGACCCTCGAG 
GTGAAGTACAAGGGCAAAAACATCGCTGAAGTATTGGGCATGCCGATCTCTGAGGCTGCG 
GACTTCTTTGAGCCCATCACCTCAATTCACCGATACCTAGCAACGCTGGTTGATGTCGGC 
CTTGGCTATGTCCGTTTGGGCCAGGCAGCAACAACCTTGTCTGGTGGTGAAGCCCAGCGT 
GTGAAACTTGCCGCTGAGCTGCAGAAGCGTTCCAACGGTCGCACCGTTTACATCCTCGAT 
GAGCCAACTACTGGTTTGCACTTTGAAGATATTCGCAAACTCATGATGGTGATCGAAGGC 
CTGGTGGACAAGGGTAACTCCGTGATCATCATCGAGCACAACCTCGACGTGATCAAGGCT 
GCCGACTGGATCGTGGACATGGGTCCAGAGGGCGGAAGCGGCGGTGGAACCGTGGTCGCT 
GAAGGAACCCCAGAGCAAGTTGCTGAAGTTGCGGGTTCCTACACCGGCCAATTCCTTAAA 
GAGTTGTTG 

>RXN02416-downstream 
TAGGAGAAGATGAGGGGCTTTCA 

>RXN02 4 31 

GATCCACTTCCTGTGGGCGCACTTTGGGGAGTGGGTCCTGTGACAGGCTCCAAGCTTGCC 
TCAATGGGGGTGGAAACAATTGGTGATCTAGCAGCGCTAACCCAAAAAGAAGTAGAAATC 
AGCCTCGGTGCAACCATCGGAATATCACTGTGGAACCTTGCCCGAGGAATCGACGACCGC 
CCTGTGGAACCCCGCGCCGAAGCAAAACAGATCTCCCAAGAGCACACCTATGAAAAAGAC 
CTCCTCACCAGGCAACAAGTAGATGCTGCCATCATTCGATCAGCCGAAGGCGCACACCGA 
CGGCTCCTCAAAGACGGACGCGGTGCCAGAACTGTCAGCGTGAAACTGCGGATGGCCGAC 
TTTCGTATTGAGTCTCGTTCCTACACCTTGTCCTATGCCACCGATGATTACGCAACTCTT 
GAGGCAACAGCATTCCGACTTGCCCGCTACCCCGGAGAAGTAGGCCCCATCCGCCTTGTC 
GGAGTAAGTTTTTCTGGTTTGGAAGAATCCCGCCAAGACATCCTCTTCCCGGAACTTGAC 
CAACAAATCATCGTACCACCAGCACCCGACACCGATTATGAGGTAGGCGTGCAATCCTCT 
TCTAGTTCCGAAAGTACTCAAGTTGAAGCGCCGCAAGATGTCGCGTTGAGTATGTGGTGC 
GCAACGCAAGATGTCTACCACCCAGAATATGGCCACGGTTGGGTACAAGGTGCCGGTCAC 
GGTGTTGTATCAGTACGTTTTGAAACCCGCAGCACCACAAAAGGGCGAACTAAAAGTTTT 
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TCCATGGATGACCCGGACCTCACCCCGGCAGACCCTCTAGATAGTTTGGATTGGGCTGAC 
TGGTTTGCTGAAAATGGTGAAACGGGGGATGACGAA 

>RXN02431-downstream 
TAGGGTTTCATCGGGTTTCGGGG 

>RXN024 62-upstream 

TCCATCCTCATCGACGAAGCCCGCACCCCACTGATTATCTCCGGGACCAGTAGACGGCAC 
ATCGCAGTTCTACAACGTCTTCGCACAGATCGTCCCACGC 

>RXN02462 

ATGACCAAGGACGTTCACTACGAAGTCGACGAACGTAAAAAGACCGTCGGTGTGAAAGAA 
GAAGGCGTCGAATACGTCGAAGACCAACTCGGCATCGACAACCTCTACGCACCTGAGCAC 
TCACAGCTGGTCAGCTACCTGAACAACGCCATCAAGGCACAGGAACTGTTCACCCGCGAC 
AAGGACTACATCGTCCGCAACGGCGAAGTTATGATCGTCGACGGCTTCACCGGCCGTGTC 
CTTGCCGGCCGCCGATACAACGAAGGCATGCACCAGGCGATCGAAGCCAAAGAGCGCGTA 
GAG AT C AAAAAC G AG AAC C AG AC C C T G GC G AC C G T T AC CC T C C AG AAC T AC TTCCGCCTC 
TACACCAAACTCGCCGGCATGACCGGTACCGCAGAGACCGAAGCAGCAGAGCTCAACCAG 
ATCTACAAGCTCGACGTCATCGCGATCCCAACCAACCGACCAAACCAGCGCGAAGACTTG 
ACCGACTTGGTGTACAAAACCCAAGAGGCTAAGTTCGCAGCAGTCGTCGACGACATCGCA 
GAACGCACCGAAAAGGGCCAACCAGTCCTCGTCGGTACCGTCTCCGTCGAGCGCTCCGAA 
TACCTCTCCCAGCTGTTGACCAAACGAGGCATCAAGCACAACGTCCTCAATGCGAAGCAC 
CACGAGCAGGAAGCACAGATCGTTGCTCAGGCAGGTCTTCCAGGCGCCGTCACCGTTGCC 
ACCAACATGGCGGGCCGTGGAACCGACATCGTGCTCGGCGGAAACCCAGAAATCCTCCTC 
GACATCAAACTCCGCGAACGTGGACTTGATCCTTTCGAAGACGAAGAAAGCTACCAGGAA 
GCCTGGGACGCTGAACTTCCAGCAATGAAGCAGCGATGCGAAGAACGTGGCGACAAAGTC 
CGCGAAGCCGGAGGACTCTACGTCCTTGGCACCGAACGCCACGAATCCCGACGCATCGAC 
AACCAGCTGCGCGGTCGTTCTGCACGTCAGGGCGACCCAGGATCCACCCGCTTCTATCTC 
TCTATGCGCGACGACCTGATGGTTCGCTTCGTCGGCCCAACCATGGAAAACATGATGAAC 
AGGCTCAACGTCCCAGACGATGTGCCCATCGAATCCAAAACCGTCACCAACTCCATCAAG 
GGCGCCCAAGCTCAGGTGGAGAACCAGAACTTCGAAATGCGTAAGAACGTTCTGAAGTAC 
GACGAAGTCATGAACGAACAGCGCAAGGTTATCTACAGCGAGCGACGCGAAATCCTCGAA 
TCCGCAGACATCTCCCGCTACATCCAAAACATGATCGAAGAAACAGTCAGCGCATACGTC 
GACGGCGCCACCGCCAACGGCTACGTCGAAGACTGGGACCTCGACAAACTCTGGAACGCC 
CTCGAAGCCCTCTACGACCCATCGATCAACTGGACCGACCTCGTCGAAGGCAGCGAATAC 
GGCAAACCAGGGGAGCTGTCCGCCGAAGATCTACGCACCGCACTCGTCAACGACGCCCAC 
GCCGAATACGCAAAACTCGAAGAAGCCGTATCCGCAATCGGCGGCGAAGCACAGATCCGC 
AACATCGAACGAATGGTGCTCATGCCAGTCATCGACACCAAATGGCGCGAACACCTCTAC 
GAAATGGACTACCTGAAAGAAGGCATCGGCCTGCGCGCAATGGCACAGCGCGACCCACTG 
GTCGAATACCAAAAGGAAGGCGGCGACATGTTCAACGGCATGAAAGACGGCATCAAGGAA 
GAAACCGTCCGCCAGCTCTTCCTCTCCGCAAGCAGTTCATCAAGCAAGACGCGGAAGTCG 
C T G AC T AAC T C AG AAC C C 

>RXN024 62-downstream 
TGAAATTCAGCATCCGCCACATG 

>RXN0254 3-upstream 

CTCAATGAGGAGTTTTTCTTACCGGCGAAAGTCGGTGGGAAGCAAGTCAAAGCTCAAGCC 
GTGGACAGTACTAAAATCACCTAAAACAGGAGGCACCATT 

>RXN02543 

ATGGGACGTGCAGTAGGAATTGACCTTGGAACCACCAACTCTGTGGTTTCCGTACTTGAA 
GGCGGCGAGCCAGTAGTTATCGCAAACGCAGAAGGCTCACGCACCACCCCTTCCGTCGTT 
GCATTCGCAAAGAACGGTGAAGTTCTAGTCGGCCAGTCCGCTAAGAACCAGGCGGTCACC 
AACGTTGACCGCACCATTCGCTCCGTCAAGCGCCACATCGGCACCGACTGGTCCGTTGCT 
AT C GAT GAC AAGAAC TACAC C T CAC AG GAAAT CTCGGCTCG T AC CC T GAT GAAGCT GAAG 
CGCGACGCTGAAGCATACCTGGGCGAGGACGTCACTGATGCTGTTATTACCGTTCCTGCA 
TACTTCGAGGACTCACAGCGCCAGGCAACCAAGGAAGCTGGTCAGATCGCAGGCCTTAAC 
GTTCTGCGTATTGTTAACGAGCCAACCGCGGCTGCACTTGCATACGGCCTTGAGAAGGGC 
GAGCAGGAGCAGACCATTCTGGTATTCGACCTCGGTGGCGGCACCTTCGACGTCTCCCTC 
CTAGAGATCGGCGACGGTGTTGTTGAGGTTCGCGCAACCTCCGGCGATAACGAGCTCGGT 
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GGCGACGACTGGGATCAGCGTATCGTTGACTGGCTGGTAGAGAAGTTCCAGTCCTCCAAC 
GGCATTGACCTGACCAAGGACAAGATGGCCCTGCAGCGTCTGCGTGAGGCAGCTGAGAAG 
GCAAAGATCGAGCTGTCCTCTTCCCAGAGTGCAAACATCAACCTTCCTTACATCACCGTT 
GATGCAGACAAGAACCCACTGTTCTTGGATGAGACCCTTTCCCGTGCCGAGTTCCAGCGC 
ATCACCCAGGACCTCCTGGCCCGCACCAAGACTCCTTTCAACCAGGTTGTTAAGGACGCT 
GGCGTGTCCGTCTCGGAGATCGACCACGTTGTTCTCGTCGGTGGTTCCACCCGTATGCCT 
GCTGTTACCGAACTGGTCAAGGAACTGACCGGTGGACGTGAGCCAAACAAGGGTGTTAAC 
CCAGATGAGGTTGTTGCAGTTGGTGCAGCACTTCAGGCCGGTGTTCTCCGCGGCGAGGTC 
AAGGATGTTCTTCTTCTTGACGTCACCCCACTGTCCCTCGGCATTGAGACCAAGGGTGGC 
GTGATGACCAAGCTCATCGAGCGCAACACCACCATCCCTACCAAGCGTTCCGAGACCTTC 
ACCACCGCAGAGGACAACCAGCCTTCTGTTCAGATCCAGGTCTTCCAGGGCGAGCGTGAA 
ATCGCAACCGCCAACAAGCTGCTCGGATCCTTCGAGCTCGGCGGCATCGCACCTGCACCA 
CGTGGCGTCCCACAGATCGAGGTCACTTTCGACATCGACGCCAACGGCATCGTCCACGTC 
ACCGCAAAGGACAAGGGTACTGGCAAGGAAAACACCATCACCATTCAGGACGGCTCCGGT 
CTCTCCCAGGATGAAATTGATCGCATGATCAAGGATGCTGAAGCTCACGCTGATGAGGAC 
AAGAAGCGCCGCGAGGAGCAGGAAGTCCGCAACAACGCTGAGTCCCTGGTTTACCAGACC 
CGCAAGTTCGTTGAAGAGAACTCCGAGAAGGTCTCCGAAGACCTCAAGGCAAAGGTCGAA 
GAGGCAGCCAAGGGCGTTGAAGAAGCACTCAAGGGCGAGGACCTCGAGGCAATCAAGGCT 
GCAGTTGAGAAGCTGAACACCGAGTCCCAGGAAATGGGTAAGGCTATCTACGAGGCTGAC 
GCTGCTGCTGGTGCAACCCAGGCTGACGCAGGTGCAGAAGGCGCTGCAGATGACAATGTT 
GTTGACGCTGAAGTTGTCGAAGACGACGCAGCTGACAATGGTGAGGACAAGAAG 

>RXN0254 3-downstream 
TAAATGACTACCCCTAACGGAAT 

>RXN02 651-upstream 

CGATTTCTTGCGGCGTCGTGGTGTTCCTGATCGGAATGTTCCTTGAGGACCGTGAAAACG 
C C C AG C AT G C C AAAG C AAC T G ACG AG AAG GAT GAG GC C T G 

>RXN02 651 

ATGAACAACCGACAAAGCAGAACCCTTCCCGTACCAGAAGGACTGGCAGGCATGCGTGTG 
GACGCAGCACTGTCCAAGTTGCTGGGAATTTCACGCACCGTAGCTGCAGAACTCGCCACC 
GCCGGCGATGTCAGCGTTGATGGGGCTGTGGTAGGTAAAAGCGAGCGGCTCGTTGCCGAT 
TCCATGCTGGATGTCTTGCTGCCTGAACCAGCAGCTCCGTTGATGCCCAAGGAAGAAATC 
GTTCCCGGCCTGGATATTTTGTACTCTGATGACGATGTCATCGCAGTCAACAAACCCGTC 
GGCGTGGCGGCACATCCCACCGTGGGTTGGGAAGGCCCAACTGTGGTGGGCGGACTTGCA 
GCTGCAGGTTTCCGCATTTCCACCTCCGGCCCACCAGAGCGCAAGGGTATTGTGCAGCGC 
CTTGACGTTGGCACGTCTGGCGTGATGGTGGTTGCTGCCTCTGAACGTGGATACACCGTG 
CTCAAGCGCGCTTTCCGGGACCGCACCGTGGACAAGACCTACCACGCGTTGGTGCAAGGC 
CACCCTGATCCGCTGACCGGAACCATCGAAGCACCGATCGGCCGCCACCCCTCAGCAGGT 
TGGCGTTTCGCAGTAACAACTGAAGGCAAACACGCCGTCACACACTACGAAACCCTGGAG 
GCCTTCCAAGAGGCAACCCTGCTGAAAATCCACCTGGAAACTGGCCGCACCCACCAGATC 
CGCGTGCATTTCTCCGCGCTGCACCACCCATGCTGTGGCGACCCCATGTACGGCTCTGAT 
CCTGCGTTGTCCGAGCGCCTTGGCCTTAACCGTCAGTGGCTGCACGCCGTCTCGCTTGGA 
TTCAACCACCCAGCAGATGGCCGATGGATGGAAATCGTCTCCCCATATCCAACTGATCTC 
CAACACGCTTTAGACGTTCTCCGCGAGCAA 

>RXN02651-downstream 
TAATGGATGGTGTCGATAAAGGG 

>RXN02732 -upstream 

AGCCCTTAAACTCTCATTCTTTTGTTAGACTTGTTCACTAAT TACAGACATCCAGGGGCT 
TAGATTTTTAACCCCTGTCATAAGTTTTTGGGAAGGTCAC 

>RXN02732 

ATGAGCGAGAATTACAGCAAGATTGTCGTTGGCACTGATGGATCTAAGTCGTCCCTTCTA 
GCAGTTGAACGAGCTGCCCGAATCGCCGCAGCTTTCGACGCCACTTTGATCATCGGATGT 
GCATACTACGAAAGCAAGGAAGACGCTTCAGAGACTTTGCGCCAGGATTCTGTAACAATC 
CTCGGCGATGATCCTGCTCGTGAAAACCTGGACAAGGCAGCAGATGCAGCACGCGCTGTC 
GGCGCAACCTCCATCGAGACTGAGGTTCGTACTGGCACTCCAGTTGAGGCTTTGATGGCA 
ATCGTTAATGATCACCAAGCTGACCTTCTTGTGGTTGGTAACCGTGGAATCAACTATTTG 
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ACCGGCCGTTTGTTGGGTTCAGTTCCAGCTGATGTTGCACGCCAATCAGACTGCGATGTC 
ATGATTGTTCACACCGTGAGC 

>RXN02 732-downstream 
TAAAAAAACCAAACCAAAACCGG 

>RXN0273 6-upstream 

CAGAGGATTACCCAGCGGGTACGTGGGGTCCAAAGAGCGCTGATGAAATGCTTTCCCGCA 
ACGGTCACACCTGGCGCAGGCCATAATTTAGGGGCAAAAA 

>RXN02736 

ATGATCTTTGAACTTCCGGATACCACCACCCAGCAAATTTCCAAGACCCTAACTCGACTG 
CGTGAATCGGGCACCCAGGTCACCACCGGCCGAGTGCTCACCCTCATCGTGGTCACTGAC 
TCCGAAAGCGATGTCGCTGCAGTTACCGAGTCCACCAATGAAGCCTCGCGCGAGCACCCA 
TCTCGCGTGATCATTTTGGTGGTTGGCGATAAAACTGCAGAAAACAAAGTTGACGCAGAA 
GTCCGTATCGGTGGCGACGCTGGTGCTTCCGAGATGATCATCATGCATCTCAACGGACCT 
GTCGCTGACAAGCTCCAGTATGTCGTCACACCACTGTTGCTTCCTGACACCCCCATCGTT 
GCTTGGTGGCCAGGTGAATCACCAAAGAATCCTTCCCAGGACCCAATTGGACGCATCGCA 
CAACGACGCATCACTGATGCTTTGTACGACCGTGATGACGCACTAGAAGATCGTGTTGAG 
AACTATCACCCAGGTGATACCGACATGACGTGGGCGCGCCTTACCCAGTGGCGGGGACTT 
GTTGCCTCCTCATTGGATCACCCACCACACAGCGAAATCACTTCCGTGAGGCTGACCGGT 
GCAAGCGGCAGTACCTCGGTGGATTTGGCTGCAGGCTGGTTGGCGCGGAGGCTGAAAGTG 
CCTGTGATCCGCGAGGTGACAGATGCTCCCACCGTGCCAACCGATGAGTTTGGTACTCCA 
CTGCTGGCTATCCAGCGCCTGGAGATCGTTCGCACCACCGGCTCGATCATCATCACCATC 
TATGACGCTCATACCCTTCAGGTAGAGATGCCGGAATCCGGCAATGCCCCATCGCTGGTG 
GCTATTGGTCGTCGAAGTGAGTCCGACTGCTTGTCTGAGGAGCTTCGCCACATGGATCCA 
GATTTGGGCTACCAGCACGCACTATCCGGCTTGTCCAGCGTCAAGCTGGAAACCGTC 

>RXN02736-downstream 

T AAGGAGAAATACAACAC TAT GG 

>RXN02827-upstream 

CGGTTTACTTTTATTTATCGAATGAATCATGTACATAGAATAATAAGCATTAAAGGGGGG 
GCGGGTAGGAAGAAGCAGCCGTGTCGCATATGCTTACTTT 

>RXN02827 

AT G TAT GAG C AGC AG AAG AT C C T T AAC G AAG T C AG T GAAAAAC GTCTTCAGG C AAT C AAA 
GATTTTACAGAACTGGGATCTGGATTCAAGATTGCGATGCGGGATCTTTCCATTCGCGGT 
GCAGGTAATCTCTTAGGTGCTCAGCAGCATGGATTTATTGATGCAGTCGGTTTCGATATG 
TAT T C T CAAAT GC T AAG CGAAGC TGTTTNTCG T AAAC AAGGAAAG AAT AG T CAAGT GG AG 
AAGNCCNCTGTTGAGATCGACCNCGGTGTCGATGCGTATCTACCTGAAACATACGTGGCA 
G ATC ANCGGCAGAAAAT CG AGAT C T AT AAACGAAT T CG T GAAC T T GAT T CGC AAG AAAT G 
CTAGATGAACTAGAAGATGATCTGCTCGACCGTTTTGGAGAACANCCAGAAGAAGTAGCA 
CAT 

>RXN02 915-upstream 

CACTTAATGCCATGACCTTGTGCATGCATAGTGTCATGACCTTGTGCACACCCCAGACCT 
ACACCACAGGCATAGTCCTAGGCTGCTCACAATTGACATC 

>RXN02915 

ATGCCTAAACCCCTACCCCCAGAAACCCGACGCAAGATCATCGATTTCGATCCGTTCGCA 
CCGAACAGCCCCTCGATCGAAGAGTTCTGCAGTCGGCTAAAAATATCGCGGCGCAGCTTC 
TACAACATCCGCAACCGATACCAACAAGACGCCAACGCAGCACTGCATTCACACTCCAGC 
GCCCCAATCACCGCCCGGCGAACGTACGATGAATCCATCACCAGCACCTTGCTGTCCATC 
CGCGCACGCCTGAAAGCCCAAGGATGGGAGTACGGCCCGATCTCTATTCGATTCGAAGGC 
ATCTTCACCCGGGAACTGACTGCACCGATTCCATCTGTTTCAACCATTGCTCGTTTGTTA 
CGCGCCGCAGGAGCTGTT 

>RXN02919-upstream 

ATTTCCCTCGCGAGATCCATCCTGTGGGCGGTGCACAGGTCACTGCCGCTACGGGCTCAG 
CTGACCTAAGATCTCGAGGAAATGATGACTTCAGCGCGGA 
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>RXN02919 

GTGCCGGTCGATCACACCACCATCTACCGCTGGGTCCAGAAATACGCCCCTGAGCTGGAT 
AAGCAGACTCGCTGGTACCGGCAGGTTCCTGACTGGCAGGCCAGTTCCTGGCGGGTGGAT 
GAGACCTATATCCGGGTCGGCGGCACGTGGTGCTATCTCTACCGGGCTATTACCGCGGGT 
GGGCAGACCCTGGAGTTTTATCTCTCACCAAAACGGAATGTGGCTGCGGCCAAGCGTTTC 
CTGGCCAAGACGCTGCGATCGAATACGACAGCCGGGTCCCCGCGGGTCATCAACACCGAC 
AAGGCACCAGCTCTGGCCAAGGCAATATCCGAGCTGAAGGCGGAGGGAATCTGCCCTCAG 
ACGGTGGAGCACCGGCAGGTGAAATACCTCAACAACGTTATCGAGGGAGATCATGGCCGA 
CTCAAAAGAATCCTGGGGCCGAAGGGAGCGTTCAAAAACCGAATTTCCGCCTACCGGACG 
TTGAAAGGGATGGAGGCGATGCATTCATTGCGGAAAGGGTCAGGGAACGATGTT 

>RXN02919-downstream 
TGACCTCACGGGCACCCGAACCC 

>RXN02 938-upstream 

ACCATCGTGGTTTCTCCAGACGGCAATGTAGTGGACACCTTCCCGCAGCCTTTCGAAACC 
ATCGATGACCTCGAAACCGCTGTGGCAGGGGCGCTGCAGA 

>RXN02938 

ATGCGTAACTACCCTGATTTACCGCATGATTTCCCAGGTCAAAACACAGAGCTCACCCCC 
GCAAAGGCACCCGTGTGGATGCACCGACTCTTAGACCGCATCCACACCGGCCGCATGGCC 
AACCCGCTGGACGGTGCGGAAACGCTCGGCGACACAGACTCCGAAAAGCGCGCTGCCGTG 
CTCATGCTATTTTCTGGCTCGGAAACCTCCTTTGACCTGCCCAATGACGCCTCCGTGCTG 
CTGACGCACCGCACCCCGACGATGCGTTCCCATGCAGGTCAGATTGCCTTTCCCGGTGGC 
CGAATCGACCCCACCGATACTAACGCCGTGGACTGCGCCTTCCGCGAGGCCTGGGAAGAA 
ACCGGGCTGGATCGCCGCACCGCAACCCCATTAGCCCAGCTCAACGAGGTGCACATCCGT 
GCCACCGGATACCCCGTCTACCCAATCCTTGGACACTGGCACACCCCATCACCCGTCGCC 
GTGGCCAGCCCACACGAAACCGACGAAGTTTTGGACGCCCCACTCTACGACCTCATCGAC 
CCCAAAAACCGCCTCATGGTCGGCTGGCGCGAATGGCACGGACCAGCGTTTCGAATCAAC 
GACTACATCATCTGGGGATTCACCGGCGGACTACTCTCCGCGATCCTCGACACCGCCGGC 
TGGGCCACCGAATGGGACACCGACCGCATCTTCGACCTGGAAAATACATTGTCAACATCT 
CGCAACAATGAGCGTATGCGT 

>RXN02 938 -downstream 
TAGGCTGACGGGCTCCGGTGGCC 

>RXN 0 2 9 4 9 - up s t r e am 

ACTCTCGAAGGTTGAACACAGGGCTGCGATTGTGCTGGATCAAATGTCTGCACGAAAAAT 
TGTTATCGCCCCTGGATGAGTAGTGATTTAGAGGAGTGCT 

>RXN02949 

GTGAGCGACGAGCAGAATTCTGGCGTAGGCGGAACGTCTCGCCCAACGGGTAAACGCCAG 
CTGTCGGGTGCTTCCACTACCTCTACCTCTTCTTATGAGGCTAAGCAGGTATCTACACAG 
AAGAAGTCATCCGGTTCGGATTCTAAGCCTGGCGGCGGTGTTATTTCTTTTCTGCCTGAG 
GTTGTGGGAGAAGTCCGTAAGGTTATTTGGCCTACTGCGCGCCAGATGGTCACGTACACC 
CTTGTCGTTTTGGGATTCTTGATTGTTTTGACCGCTTTGGTGTCTGGTGTGGATTTCCTA 
GCTGGTCTTGGAGTTGAGAAGATTCTGACTCCG 

>RXN02 94 9-downstream 
TAGGTAGGATGTGTAACATCTTT 

>RXN02 963-upstream 

AACCTGGGCTAGCGGTGTAGACCCGAAAATAAACGAGCCTTTTGTCAGGGTTAAGGTTTA 
GGTATC TAAGC T AACC AAAC AC C AACAAAAGG CTC T AC CC 

>RXN02 963 

ATGAAGTCTACCGGCAACATCATCGCTGACACCATCTGCCGCACTGCGGAACTAGGACTC 
ACCATCACCGGCGCTTCCGATGCAGGTGATTACACCCTGATCGAAGCAGACGCACTCGAC 
TACACCTCCACCTGCCCAGAATGCTCCCAACCTGGGGTGTTTCGTCATCACACCCACCGG 
ATGCTCATTGATTTACCCATCGTCGGGTTTCCCACCAAACTGTTTATCCGTCTACCTCGC 



Appendix A, Page 98 



Attorney Docket No.: BGI-127CP 



TACCGCTGCACCAACCCCACATGTAAGCAAAAGTATTTCCAAGCAGAACTAAGCTGCGCT 
GACCACGGTAAAAAGGTCACCCACCGGGTCACCCGCTGGATTTTACAACGCCTTGCTATT 
GACCGGATGAGTGTTCACGCAACCGCGAAAGCACTTGGGCTAGGGTGGGATTTAACCTGC 
CAACTAGCCCTCGATATGTGCCGTGAGCTGGTCTATAACGATCCTCACCATCTTGATGGA 
GTGTATGTCATTGGGGTGGATGAGCATAAGTGGTCACATAATAGGGCTAAGCATGGTGAT 
GGGTTTGTCACCGTGATTGTCGATATGACCGGGCATCGGTATGACTCACGGTGTCCTGCC 
CGGTTATTAGATGTCGTCCCAGGTCGTAGTGCTGATGCTTTACGGTCCTGGCTTGGCTCC 
CGCGGTGAACAGTTCCGCAATCAGATACGGATCGTGTCCATGGATGGATTCCAAGGCTAC 
GCCACAGCAAGTAAAGAACTCATTCCTTCTGCTCGTCGCGTGATGGATCCATTCCATGTT 
GTGCGGCTTGCTGGTGACAAGCTCACCGCCTGCCGGCAACGCCTCCAGCGGGAGAAATAC 
CAGCGTCGTGGTTTAAGCCAGGATCCGTTGTATAAAAACCGGAAGACCTTGTTGACCACG 
CACAAGTGGTTGAGTCCTCGTCAGCAAGAAAGCTTGGAGCAGTTGTGGGCGTATGACAAA 
GACTACGGGGCGTTAAAGCTTGCGTGGCTTGCGTATCAGGCGATTATTGATTGTTATCAG 
ATGGGTAATAAGCGTGAAGCGAAGAAGAAAATGCGGACCATTATTGAT CAGCTTCGGGTG 
TTGAAGGGGCCGAATAAGGAACTCGCGCAGTTGGGTCGTAGTTTGTTTAAACGACTTGGT 
GATGTGTTGGCGTATTTCGATGTTGGTGTCTCCAACGGTCCGGTCGAAGCGATCAACGGA 
CGGTTGGAGCATTTGCGTGGGATTGCTCTAGGTTTCCGTAATTTGAACCACTACATTCTG 
CGGTGCCTTATCCATTCAGGGCAGTTGGTCCATAAGATCAATGCACTC 

>RXN02 963-downstream 
TAAAACAGGAAGAGCCAGTAAAC 

>RXN0298 5-upstream 

GAGTACGGTTCCAAGATTCACCGTGCGGTGAAGGAAATACTCGCTGAGTTTGAATCTTAA 
AAAGGAAACCGCCTTCCACATTGTGGGAGGCGGTTTTCTC 

>RXN02 985 

ATGCGAT TAGAATCTTATGCCATGGCTAAGAAAGTAGACACCTCGAACGCTACCCCCGCT 
CTAGCCCTTCTTACGGAGAGGCAGATTCCTTTTGAGCTGGATGTTCATGATGTAGATCCA 
AAATCAT CAAAGGGCTTTGCATTGGATGCCTCTGAAGTAATGGGTGTGGAGCCGGAAGTG 
GTGTTTAAAACGCTCATGGCAGATATTGATGGTGAACACGTGGTCGCGATTGTTCCAGCC 
AGCAGAACGTTGAATCTCAAGCAGTTGGCTAAGGCTGGAAAAGGTAAGCATGCAAACATG 
ATGGATCGCAGCCGTGCACAGGTAGTTACGGGG 

>RXN02 985-downstream 
TAAGTCCCTGGTGGAATCTCACC 

>RXN0298 6-upstream 

AGGTAAGCATGCAAACATGATGGATCGCAGCCGTGCACAGGTAGTTACGGGGTAAGTCCC 
TGGTGGAATCTCACCGATTGGGCAGAAGAACAAGCACCGC 

>RXN02986 

GTGTTTTTGGATGAGTCTGCAATTCTCCAGGAGCGAATCTACGTCAGCGCAGGGCGACGC 
GGGTGGTCCCTGATTATCGCCCCGGATGATGTTCTTCTGGCTACCGATGGTGTTTACGCG 
GAT AT T G C T G AT C AT T CA 

>RXN02 98 6-downstream 
TAAAAGGTAAAACCCACCCCCGC 

>RXN02 988-upstream 

AGCGGCAAATATGTGCGGCTTGGCATAAACTGTGTCCATCGGTACCTGTGTAATAGACAC 
AC GG T AAAC AC G C AC AAG AT AAAAC AT T G C GAG AT TTTTC 

>RXN02988 

ATGAGTACAAAACCCACTATTGTGTCCACATTTTCTGGTTGCGGTGGCCTCGATCTTGGC 
CTCCAAGAGGTCGGATTCGACCCCATTTGGGCCAACGACTTCTCAGAAGAAGCAGTCCAA 
AC C TAT AAG C AC AAC AT C GG T GAC C ACAT T GT T C AC GGCG AC AT C AC T GAAAT T GAT CC G 
TTTACTGATGACACCATCCCTGACGGCGATCTCGTCACCGGCGGCTTCCCGTGCCAGGAC 
TTCTCCATGATCTGGAAGCGTCCTGGACTCGACGGCAAGCGTGGCACCCTGTACCAAAAC 
TTCCGTGACTTTGTTGCAGCAAAGAAGCCTAAAGCCTTTATCGCAGAAAACGTGAAGGGC 
CT ACT C AC T GC T AAC C AG C AC AAGGC TAT TAAGAC CAT AT T GAAGAC C T C G AAGCT GT T G 
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AGCCTGGCTACATCGTCAAGCCTCGCCTGTACAACTTCGCTGAATACGGTGTCCCACAAT 
TCCGCGAACGTGTGCTCATTGTTGGCATTCGCCGTGACACCGGCTTTGATTTCAAGCACC 
CAGCTCCTACCCATGGCCCTCGCGGTGACATGCCGTATAAGACTGCCGGCGAAGCGCTCA 
AAGGCG 

>RXN02 98 8 -downstream 
TGAAGGATGTCCCCACAAACAAC 

>RXN0298 9-upstream 

AGGGGTCACTGCTGCAGTGCTGTTTTAGTCAGTGCTGAAGTGATGCAACCGTAGGAATTT 
T CGT CCACAT CAACGT CAATAAAAC TAAGAGGAATT AAAA 

>RXN02989 

ATGGCTCCCAAGAAGACAGCAACAAAGGCAACTGCCGCCAAGGGGAATGATCGTCAGAAG 
GCACTTGATGCCGCACTAGCCCTGATTGAGAAGGATTTCGGTAAAGGCGCTGTCATGCGT 
CTGGGTGATGAGAATCGTCCGCCAATCCAGACCATCTCATCTGGTAACACCGCGATTGAT 
ATTGCCTTGGGTATCGGTGGATTCCCACGTGGTCGAATCGTTGAGGTGTATGGCCCAGAA 
TCATCAGGTAAAACCACCGTTGCACTGCACGCAATTGCGCAGGCACAAAAGGCCGGCGGC 
ATCGCTGCATTCATTGACGCCGAGCACGCGTTGGATCCAGATTATGCTCGCAAGCTTGGT 
GTAGATACTGATGCGCTTCTGGTTTCGCAGCCAGACACTGGTGAGCAAGCACTAGAAATC 
GCCGACATGCTGGTTCGTTCCGGCGCAATCGACATCATCGTGATTGACTCGGTGGCTGCG 
CTGACACCAAAGGCTGAAATTGAAGGCGAAATGGGCGATAGCCACGTTGGTCTTCAGGCC 
CGCCTCATGAGCCAGGCGCTTCGTAAGATGACAGGTGCGCTGTACAACTCGGGTACCACC 
GCGATCTTCATTAACCAGCTGCGTGAAAAGATCGGTGTGATGTTCGGTTCCCCAGAAACC 
ACCACCGGTGGTAAGGCCCTGAAGTTCTACGCATCTGTTCGTTGTGACATTCGACGAATC 
CAGACTCTGAAGGACGGACAGGATGCCATTGGTAACCGCACCCGCTTGAAGGTCGTTAAG 
AACAAGGTCTCCCCACCGTTCAAGATCGCTGAATTCGACATCATGTACGGCGAAGGCATC 
TCCCGTGAATCCTCCGTCATTGACTTGGCAGTGGACAACGGCATTGTGAAGAAGTCAGGT 
TCCTGGTTCACCTACGAGGGCGAACAGCTTGGTCAAGGTAAGGAAAAGGTGCGTCTTTCC 
CTCAAGGAGAACCCTGAACTCACCGATGAGCTGGAAGATAAGATCTTCAAGAAGCTGGGA 
GTAGGCAAGTACGCTGCAGCCTCAGATGAACTCACCGACGATCCAGTAGAGCTCGTGCCT 
AAC G T T G AC T T C GAT GAT G AAGC C G AC AC C G AAG C C G AC AC C G AAG CAGACGCT G AAG AC 

>RXN02 98 9-downstream 

T AAG CAC C AG T T T T AAC AAAGCA 

>RXN03033-upstream 

AAGACCATCAGAATCAAATGGTGATCGATATCTTGGGAAAAGCTATTGGGACCAGGCCCA 
ATCCTGGCGAGGGCTTAGACGAGGAGGACGCCACCTAAAC 

>RXN03033 

GTGGATGAGCAACGCGCCTTTGATCAAGGACTCAAGGAAGAAAACACCTTGATCACAGAT 
CTCACCACCTGTGCCAGGCTGAGCCATAACAAGGCATTACGGCTGATCAAGCTGTCGAAA 
TCAACGGCGTAT TACCGCAACAAGCCGCGTCCCCGTCCTGCACCGAAACCTGTCCTGCAG 
GCCGTGCCAGCACCAACAGCACCTGGTGTGGAACCCACACCAGAGCCTTGGCAGGGGAAG 
GAGCCAGCAGTGTCGTCGGTGCGTCAAGCGTTGGCAGAACACGAACGCCAGTTCATTGTT 
GATGCGATCACCGCGTACCCACAACTGAGCGTTAGTGGGGTGTTTAACATGTTGTTTAAC 
AAAGGCATCTACCGCGCATCACTACGTACATGGTGGCGTGTTGCCAAGCAGCACAAGTTG 
TTACACAAAGACCGAGTCAGTGCCCTGTCCCCGGGGAAACGATCACCAACGCCACGGGTT 
AAGCCGAGGTTGGAAGCAACACAGCCTGGTCAGGTGGTGTGTTGGGATGTGACGTTCTTG 
CCGTCGCTGGTACGTGGTAAGACCTATGCGTTGCATCTGGCGATTGATTTGTTTTCCCGC 
AAGATTGTTGGGGCGAAGGTCGCGCCGACGGAAAATACCTCCACCGCGGTGGAGTTGTTA 
ACGCAGGTGTTAGCGGATAATCCGGGTGTGGTGACGGTGCATTCGGATAATGGGTCGGCG 
ATGACATCGACGAGGGTGCGGCGGTTGTTAGCGGATCATGGTGTGGCGTTGTCGTTGATT 
CGGCCGCGGGTGAGTGATGATAATGCGTTTGTGGAGTCGGTGTTTCATACGTTGAAGTAT 
CGGCCGTTTTATCCGAAGGTGTTTGCATCGATGGATCAGGCCCGGGTGTGGGTGGAGGAG 
TTTGTGGTGTAT TACAACACGGTTCATCCGCATTCTGGTGTGGCTGGGCATACTCCGCAG 
TCGGTGTTTGATGGTAGTTGGAGGGCGGCTCATAGGTTGCGTGTGCAGGCGTTGGATGCC 
CATTACCGGCAGTTCCCGCAGCGGTATGTGGGGCGGCCGGTGGTTCAGGAAGTTGCTGGT 
GTGGTGCGTCTTAATGGTGCGCGTGATGATGGGTCTGTACAGGAGAGGGTTGGTGGTGTA 
GCGTCGCTGTTAAGTGCT 
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>RXN03033-downstream 
TGAGTTAGCATGTGTTCTTATCG 

>RXN0 303 5-upst ream 

AAGACCATCAGAATCAAATGGTGATCGATATCTTGGGAAAAGCTATTGGGACCAGGCCCA 
ATCCTGGCGAGGGCTTAGACGAGGAGGACGCCACCTAAAC 

>RXN03035 

GTGGATGAGCAACGCGCCTTTGATCAAGGACTCAAGGAAGAAAACACCTTGATCACAGAT 
CTCACCACCTGTGCCAGGCTGAGCCATAACAAGGCATTACGGCTGATCAAGCTGTCGAAA 
TCAACGGCGTATTACCGCAACAAGCCGCGTCCCCGTCCTGCACCGAAACCTGTCCTGCAG 
GCCGTGCCAGCACCAACAGCACCTGGTGTGGAACCCACACCAGAGCCTTGGCAGGGGAAG 
GAGCCAGCAGTGTCGTCGGTGCGTCAAGCGTTGGCAGAACACGAACGCCAGTTCATTGTT 
GATGCGATCACCGCGTACCCACAACTGAGCGTTAGTGGGGTGTTTAACATGTTGTTTAAC 
AAAGGCATCTACCGCGCATCACTACGTACATGGTGGCGTGTTGCCAAGCAGCACAAGTTG 
TTACACAAAGACCGAGTCAGTGCCCTGTCCCCGGGGAAACGATCACCAACGCCACGGGTT 
AAGCCGAGGTTGGAAGCAACACAGCCTGGTCAGGTGGTGTGTTGGGATGTGACGTTCTTG 
CCGTCGCTGGTACGTGGTAAGACCTATGCGTTGCATCTGGCGATTGATTTGTTTTCCCGC 
AAGATTGTTGGGGCGAAGGTCGCGCCGACGGAAAATACCTCCACCGCGGTGGAGTTGTTA 
ACGCAGGTGTTAGCGGATAATCCGGGTGTGGTGACGGTGCATTCGGATAATGGGTCGGCG 
ATGACATCGACGAGGGTGCGGCGGTTGTTAGCGGATCATGGTGTGGCGTTGTCGTTGATT 
CGGCCGCGGGTGAGTGATGATAATGCGTTTGTGGAGTCGGTGTTTCATACGTTGAAGTAT 
CGGCCGTTTTATCCGAAGGTGTTTGCATCGATGGATCAGGCCCGGGTGTGGGTGGAGGAG 
TTTGTGGTGTATTACAACACGGTTCATCCGCATTCTGGTGTGGCTGGGCATACTCCGCAG 
TCGGTGTTTGATGGTAGTTGGAGGGCGGCTCATAGGTTGCGTGTGCAGGCGTTGGATGCC 
CATTACCGGCAGTTCCCGCAGCGGTATGTGGGGCGGCCGGTGGTTCAGGAAGTTGCTGGT 
GTGGTGCGTCTTAATGGTGCGCGTGATGATGGGTCTGTACAGGAGAGGGTTGGTGGTGTA 
GCGTCGCTGTTAAGTGCT 

>RXN03035-downstream 
TGAGTTAGCATGTGTTCTTATCG 

>RXN03038-upstream 

GCGCGGAAAACACCAAGTAAGCCTTACAGTCCGACAGCCTCATAGCGGATGGGATAAGTT 
CCAAACACGTTCAAATCCGTTAAAGTGCCTGTTTAAAACT 

>RXN03038 

ATGCATTCAAAGGAAGAGTTAACAGTGCGTAAAGGAATTTCCCGCGTCCTCTCGGTAGCG 
GTTGCTAGTTCAATCGGATTCGGAACTGTACTGACAGGCACCGGCATCGCAGCAGCTCAA 
G AC T C T G CAT T T G AC T AC GG T AT G GAT C C AAAC AT G AAC T AC AAC C C G AT C GAT G A CAT C 
AAGGATCGTCCCGAAGGATTGTCCAATCTTCCCTACTTCGGAAGTAAATTGACCAGCTGG 
GGCTCATCATATGCCACCGCCTCATCCGGCGTCGTGACCTCCGCGCTCCCGCAGTACACC 
GATCCGCGCTACCCCCTCGGCAAAGACGACCTGCCCAAGGCAACCATCGACATGGAGCCA 
GAAGTTCTTGCGCGCCTTGAGCGATTCGTCGGCGTTGACGGTGATCGCATCCGCCAAATC 
AACGCGTACTCGCCATCAATGGGACGCACCATTCCTCTAGTCTGGGTTGTTCCAGAAGAC 
AACACCGTGCCTGGCCCAACGGTCTACGCACTCGGAGGCGGTGACGGTGGACAAGGCGGC 
C AG AAC T GG GT C AC C C G C AC C G AC C T T GAG G AA T T AAC C AG T G AC AAC AAC AT C AAC C T C 
ATCATGCCGATGCTCGGATCTTTTAGTTTCTACTCTGACTGGGCACGCGAAAGCCAATCC 
ATGGGTTGTGCGCAACAGTGGGAAACATTGCTCATGCACGAACTGCCTGAGCCGCTTGTA 
GCGGCC 

>RXN03039 

GCACTCCCGCAATACACCGACCCACGCTACCCCCTCGGCAAAGACGACCTGCCCAAAGCA 
ACCATCGACATGGAGCCAGAAGCTCTTGCGCGCCTTGAGCGATTCGTCGGCGTTGACGGT 
GATCGCATCCGCCAAATCAACGCGTACTCGCCATCAATGGGACGCACCATTCCTCTAGTC 
TGGGTCGTGCCAGAAGACAACACCGTGCCTGGCCCAACGGTCTACGCACTCGGCGGCGGC 
GACGGTGGCCAAGGCGGCCAAAACTGGGTCACCCGCACCGACCTTGATGAGTTGACCAGT 
GAAAACAACATCAACCTCATCATGCCCATGCTCGGATCTTTTAGTTTCTACGCTGACTGG 
GCAGGCGAAAGCGAATCCATGGGTGGTGCGCAACAGTGGGAAACATTCCTCATGCACGAA 
CTRCCMGAGCCGCTAGAAGCGGCCATCGGCGCAGACGGGCAACGCAGCATCGTCGGCATG 
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TCCATGTCCGGGGGATCRGTGCTGAACTTTGCGACGCATGACCCCAACTTTTAYTCCTCK 
GTCGGCTCATTTTCTGGATGTGCCGAAACCAACTCCTGGATGGGRCGCCGNTGGCATCGC 
AGCCACTGCCTACAACGGCAATGTCGTGCC 

>RXN03039-downstream 
TGAGCAAATCTTTGGTGAAGTAG 



>RXN0304 0-upstream 

ATTACTCTCGCTATAACGATCCTTNTGCTCAACGCTGCGAAGCTCGAAGAACAAGACAAC 
CTCTACATCTTCGCCGGTTCCGGTGTGTTCTCTGAACTAG 

>RXN030 4 0 

ATGTCATNCGGTGACAACGCACCGATTGATGAGGATGCGTTCAAAAACCGCGTCTTGGTT 
GGGTTTGAAATCGAAGCTATGTCCAACACCTGCACCCATAACCTCAAGGCTGCGACCGAT 
CAAATGGGCATCGACAACATCAACTACGATTTCCGACCAACCGGAACCCACGCCTGGGAT 
TACTGGAACGAAGCGCTCCACCGCTTCTTCCCGTTGATGATGCAGGGCTTCGGCCTCGAC 
GGTGGTCCCATCCCGATCTATAACCCTAACGGTGTGACCTCCAGCGAGTCTTCTNTCAGA 
ACTGTCTTC 

>RXN0304 0-downstream 
TGATGTGAGCCTTGGCACCNGTG 

>RXN0304 9-upstream 

ACCAGGGTGCACGTTCCCTGCACTTCATCGCCATGGTGTTGATGACGGGCTTTGTCATCA 
TGCACGTCGGCCTGGTTTTTTGGTCCATGGCGACTACAAC 

>RXN03049 

ATGGTCCACATGGTCTTCGGC GAT ATGAACACTGACCGTGCGGCGCAGGCCTACAT CATC 
GTGATCACCACCATCGTCATGGTGGTGTTGTTCTGGATCGTGCTCAGATATTGGTCGCTG 
GCTGACCGGGCCCGCGCCCAGCGGTTCACCGCCAGCATCACGGAGATCGGACGCAAAATC 
TTCCTCAACCGGCTGCGTCCCCGGATGAGCAGGCAGAACACCTACACGGACAAGGACATC 
TCGCAGTTCCACTGGACCAATGGCCTGCCGCCGACCGATGATGAATCCCCCGAGTGGATC 
GCCGCCCGCGACAACGAGTGGGAGGGATACACCATCACCCTCGGCGACGATCCCAACGGC 
ACCGAGAAAACCATCACCCTCGACGATCTGCGGGAGCTGCCGCAGACCTCGTATGTCGCC 
GTCCACACGTGCATGCAGGGCTGGTCAGCTACCGCCCGGTGGACAGGGGTGCGGTTACGT 
GATGTTTTGTGTCATGACCTTGTGCACACCCTAGACCTTCACCACAGGCATAGTCCTCGG 
CTGCTCACAATTGAGATCATACCTAAACCCCTGCCCCCAGAAACCCGATGCAAGATCATC 
GATTTCGATCTGTTCGCACCGAACAGTCCCTCGATCGAAGAGTTCTGCAGTCGGCTTAAA 
ATATCGCGGCGCAGCTTCTACAACATCCGCAACCGATACCAACAAGATGCCAGTGCAGCG 
CTGCATCCACGCTCCAGCGCCCAGATCACCTCCCGGCGAACATACGATGAATCCATCACC 
AGTATCTTGTTGGCCATCCGCGCACCGCCTGAAAGCCCAAGGATGGGARTACGGYCCGAT 
CTCTATYCGATTCGAAGGCATCKCCACCGGGGAACTGACTGCACCGATTCCATCCGTCTC 
AACTATCGCTTGCTTGTTACGCGCTGCAGGAGCAGTCGAAAG 

>RXN0304 9-downstream 

T AAC C C T AAG AAG C G AC C AAAG T 

>RXN03051 -upstream 

ACATCCAGAAGTAGTCGTTGAGTATCACGAGCAAGTCAACGATAGTAAAGATAATGTCGA 
GGAACTCCCGCTGCCTAAGCGGGACATAGTTGCAGGGGAC 

>RXN03051 

ATGCGTTCAGATGTTATCGAGTTACCGGAGGGGGTAAGCAAGGAGAAAGCTGACCAGCTA 
GAAGTTGCGGAAGCGCGACTTAACGAGGGTGCACGACTGATGGCAACCACCGGGTGTGAG 
GTTATGTGGCCAACGGGCTTCTCAGTTTGTGGCCGAATTCTTGACACCTATCGCCAGGTT 
GGAGGTCAGTTGTCATGGCTTGGGCCACCGAAGTCAAACGAGTTGACCAATCCCGACGGT 
GTTGGCAAAAGAAGTGAATTTTTTGGTGGAGCCATCTATTGGCACCCAGACACAGGCGCT 
TATGCAGTGACCTTGGACGGTTTGCGACAGTGGGGGACCTTGAACTGGGAATCAGGGCCA 
TTGGGGTACCCAACCTCTGGTCCGATGGATACAAACTATCCCCTTACTCAGCGACAGACT 
TTTCAAGGTGGTGACAACTACTACAACCCATTGACTGGCGGTGCTGTGTGGGGCGATATT 
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AAACAGCGCTACGAAGAACTTGGCGGCTCGAATCATGCCATTGGCATCCCGATCACTAAT 
GAGCTACCTAGCGGTACTGAGTATTTTTACAATAATTTCTCCAATGGAACAATTTCGTGG 
CGAAATGATCGTCAGACACGGTTTATGTATTTGGCTACGCAGCGGGTGTGGGATGCGTTG 
GGTCGGGAGACGGGTCGTTTAGGTTTTCCTGAAGCAGATGAAACACCTGAGGTTTCTGGT 
CTATTCCATGTGGCG 

>RXN030 52 -upstream 

CCGCTTTATCTACTACGGCCTCAGCCATAGCGTGGTTGGCGAAGTTGTGTTTGCAATAGT 
TTTTTAAATATCCCCAGCCTTCATTCCTGTAACGGTCATA 

>RXN03052 

ATGCCCTTTTCTCACGACAAATCTGAACTCGGTGGGGAAACCCCCTACGGGCTTGTACAT 
GTTAACCCTATGGCTGAAGTGCGACCTGTAAAAGCACAAACCAACGAGCCCCAAGCACTG 
CAGGTTGCTGACATTCAACCCTTTCACGCTGTTATTGCGGCCTCAAAACAATTGACTCTC 
ATCGACGTTGTCGATGTCTGCCTTGGAACAGTGTTGCGAGCATGGGAAGCACTGAGCCTG 
CGATGGGTAGACGTGGTGCTTGACGAGGAGCATCCAAGAATCTTTATCCGAGGCACCATT 
GTCTACAACAAAGAAAAAGGTAACCACAGACAAGATAAAACAAAAACGACCAGCAGTAGG 
CGTGTCATTCAGTTGCCAGAAATTGCCTCAGACGTCTTACGCAAAAGACATGCACTCTAC 
GCCGAACATCTCGAAATGGTGTTCCCTTCCGCTAGAGGCACATATATTTATGAGTCCAAT 
TTCAACAAATTGTTGCGAAAACACCGAAAGGGTACTGCATATGATTGGGTGACCGTGCAC 
AGCATCAGGAAAACCCTTGCATCAATTGTCTCTGAGAACCTTGATTCCAAGGCCGCATCA 
GACGTACTCGGCCATGCTGACTCACGACTCACAGAACGGGTCTACATCGCTAAAACTGAC 
AAAGACGTTCCGATTGGTGATGTCGTCAACCAAGCGCTCAAAGAGGCACGAAAAGTCTCC 
AAAAAG T C T C C AAA T AAAG AAG C T AAAG AAG AAG AA 

>RXN03052-downstream 

T AGAC GCAATAGT T GCATTT T T A 

>RXN03054-upstream 

GGTGGAAATACGCGCACAACAATTTTATTCACAGAACTTATGATTTTTTCGGGTTAGGGT 
CAGTTTGTT C AC AT C AACT AG T AAC G AAAG G A T C AT G T G A 

>RXN03054 

ATGAAACTGTTTTCCAAGGCTGCAGGCGTCATTGCTGCAGCACTTCTTGTTGCAGGTGGT 
ATAGCACCTGTGGCACAGGGGCAAGCTAGTCAGGTGGTCACACCTGAAGACCAAGATGCG 
TATGTTCAACAGTTCCACCACGAAGGGAATACCCCACCTGTGGTAGACGGGGTGGGTGGC 
TACACTGAGCAAGAAATCGCCGAGATCCACGAGGCTATCCGACAAGCCCAAGAATCTGGC 
GCACCTAATGAAGAGCTCATTCCGGGTGAGATGTGGTCAGATAAGGTGGAGCTGCCAGTA 
ACTATTGATAAAGCAGCCGCTGATGAGGCAGAGATAGCTATTGCACAGCAACAATCTCAG 
CCACAGACGCGAGGCCTTGCTGCGGCTGCGGCGTGTCAGACGTTTTGGCCGTCACCTCAT 
CAGGTTTGTGGTGCTATTTTAGAGCGCTATATTCAGCAGGGTGCCCAGTTTGGGTGGATG 
TTGTTTCCGAGTGAAGGCCAAACGTTAAATCCTGATGGTCAGGGGTATCGTCAGCGGTTT 
ATGAATGGGTTTGTTTATTGGCATCCGACAACTGGTGCGCATGCTGTTAATAATTACAGT 
GCGCAGGTGTGGGAGCGTAATGGGTGGGAGTCTGGGTGGATGGGTTATCCCACTGGTGGT 
GAAGTCCCTGTGAATGGTTCCAATCCGATTGATGGTGAGTTGAGTGGGTGGGTGCAAACT 
TTCCAAGGTGGGCGAGTGTATCGCAGTCCGGTATTGGACGGTTTCCAGGTGGCCAGTATT 
AATGGGCTGATCTTGGATAAATGGCTTGAATTGGGTGGTCCTGATAGTGACCTTGGTTTT 
CCCATTGCGGATGAGGCTGTGACAGCTGACGGTGTGGGTAGATTTTCTGTTTTCCAGAAC 
GGAGTTGTCTACTGGCATCCGCAACACGGAGCTCACCCTATATTAGGGAATATATACAGT 
ATCTGGAGAGAAGAAGGAGCTGAGAGTGGGGAATTCGGTTACCCTATCGGCGATCCAGAA 
AAGTATACAGAAAACATGGCTAATCAGGTATTCGAAAAAGGCGAACTTGCAGCTAACCTA 
TACCCCAATCCTCTTGAGGCTTTTATTGAGTTTTTACCCTTTGCTAATCTTGAGGAAGCA 
ATAGAGTATTTTGAGAACGGATTGTCAAATTCTCGTGTAGAGGCGAATTCACTTAACGCC 
AAG AAAG AT T C G A T T C AAT G T C AAT C G C AAT C C GC T AAC AT T C AT G T G AG AACG AAG AG T 
GACGGAGTCGGGATTAGGGTTCCAAAGATTGGGTTTAAGGCTAGGATGGATTGCGACCTT 
CCTGGAACTGTCTCAGATGTAGTGGGGTATGGATGGATTTACTACGACTATTGGGGACGA 
TGGGCTCAAGCAGCATATGCACAACAATTCTTCGGTAATAGGAATTCTGTTGTGCAAACC 
AATTTAGAGGCGGGTTGCAGCGGGGAGAAGAATACATTATTTTGGGGTACTTCATATTTT 
CAGGTGACTTATGAAGGTCAGCCGTATTTCGGTCAGTCAGCAACTAAT TACGCTTATCTT 
CCGTGTACGATAGACCGTAGT 
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>RXN03 054 -downstream 
TAACAT AAGGAAT GGAATAGGAG 

>RXN03069-upstream 

ACTATGCGGAAAAGTGGAAGAGGGTTTGTGATATATGTCACGATCGAGGAATTGGGGAGA 
GATCGAGAAGTTGCGCTCGGGGAGGTACAGGGCACGCTTC 

>RXN03069 

ATGCACGAGGGTAGGCGATACTCTGCCCCGTATACCTTCGGTACCAAGGGTGAGGCGCAG 
GAGTTCTTGGCCTCTGAACGCACGGCCATCATCAATGGCACATGGATGGATTTTGAGATG 
CGGGAGAGGTTCGAGCAGGCACAGCGCGAAGCCGAAGAACGCATGATGGAGACCTTCTTC 
AG T T AT G CAT C GAG G T G G AT AG AAAC C C GG AC AAAT G C C C AAG G AAAG AAAC T C AGC C AA 
GGGGTGAAAGATGATTACTTTCGTTATATAAAATCAGATCGACTAAGTTATTGGGCTGAT 
TATGCGCTCTGTGAAATCACTGTCGCTGATGTCCGTGAGTGGTATAGCGATACTATTCAG 
GACGGTAAATTGACCTCAATGGCGCGGAGTTACAGCATGATGAAGTCTGTCATGGAGACT 
GCAGTGGAGGATGGCATTATCCCGATGAATCCGTGCAAAGTCCGTGGCGGGGGTAATACG 
AAAACAGGCAAAAAGGTTGATGTCCCAACCGATGCCGAGCTTGAGGCGATCATTGGTGCA 
CTGCCGAGTAAGTACTTTTGTTTGGCTATTGTTGCTGCCGCTGGTGCACTTCGATTCGGT 
GAAATCGTTGCGCTGCGTACCACTGATGTGGATGTTTATTTTGATCGCAGCGGATTTGTA 
GATTGTGTTCGAATAAGGATTTCTCGGAGCATTAGGCACACGAGATACCATGGCCGAGTT 
GAAGGTCCGCCTAAAACTGAAGCTGGTGTTCGTAGCCTCTATATCTATGGCAAAGATGCA 
GCAGAAATTGCCAAGCATGTGGACACGATTGATGTGGGTTTGCGACTATGGAGCTCGATG 
AGAGATCCTGATGAACCCATGCCGTATCACACCTTTAAGCACAACTGGGATAGGGCGCGG 
GAAAGTGTCCACAGTAAAGCGACCGTTCACTCGATGAGGCATTATTCGGGTACGAAGTAT 
GCACAGGTTGGGGCGACACTCAAGGAGGTGATGGCGCGGCTGGGGCACTCAACACCTAGT 
GCAGCACTGCGTTATCAGCACTCAGGCGAGCGTGATGAAGAGCTAGCAAAGCGCATGGCG 
CGC 

>RXN03069-downstream 
TAAACACTCGGCAGTGAGTTTCA 

>RXN0307 0-upstream 

GTGGATAAAAGGGAAAACATAGGGGTCATGAAATAGAACAAGCACGAGGCCTGGTAAATA 
C GAAT T C G ACC AAG AAAACGT AAAC AC CC C AGGAG T AC T C 

>RXN0307 0 

GTGCCTGCCCTTCCATCATCTATCATCGACCCCCTCTGGCGCCAGTTCTCCGCCTTAATC 
CCACCGGTTATCATCACCCACCCACTAGGGTGCCACCGTGCACGCATTGCTGACCGGATC 
ATCGTCGACAAACTCATCGCAGTGCTTGTCCTCGGTGTCTCCTATATCAAGATTTCCGAT 
TCCACCTGCTCAGCCACCACGATACGCACCCGCCGAGACGAGTGGATCACTGCCGGGATT 
TTCAAGAATTTAGAACAGATCTGTCTGGAGTCCTACGACCGTTTCATCGGGTTAGACCTA 
GAAAACTTAAATGTTGATGGCTGCATTGTTAAAGCTCCCTGCGGCGGAGAGGTAGCCGGC 
AGATTCCCGGTTGACCGGGAAAAAGGCACCAAACGCTCGTTAATGGTCGATGGACATGGA 
ATCCCGATCGGGTGCGTGGTCGCCGGAGCCAATCGGCATGATTTACCGTTGTTAGCTGCA 
ACCTTGGACACGCTCGGCCGGTTTGGGGGCTCTCTTCCCGATCAGATCACGGTGCATCTC 
GATGCTGGGTATGACTCGAAGAAAACCCGCAGGCTACTCAGCGAATTTGGTTATAGCTGG 
GTGATCAGCATTAAAGGTGAGCCGCTGCAGGCTGGGACTCGGTGGGTGGTGGAGCGTACT 
AACTCTTGGCATAACCGGGGTTTTAAGAAACTTAGTATCTGCACCGAACGTTGTACCCGG 
GTTGTGGAAGCGTTTATCGCTTTAGCCAACGCGGTGATTATTCTGCGTCGGCTTATCAAA 
CAGGCCTGGACTAGTTACCGCTGGGACACCCGACCGGGCCACAGACCT 

>RXN03070-downstream 
TAATCTATCCGCGCAATCTCTAA 

>RXN0307 8 -upstream 

TGAACAAAACCCTAAACTTTCGGCCGATAGCAACCCCGCTCGACTGGTAAATGTTGCCTC 
ACCGGAAAAGGTCTGTCCAAGGTGACTACACTGATACAGC 

>RXN03078 

ATGACGACGCAGGATAAAGATCTCACCGCACAAACCGCTTCCAGAGTCCTTTCTGGAATT 
CAGCCCACCGCCGATTCCTATCACCTGGGCAATTACTTGGGAGCAGTCAAGCAGTGGATT 
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GACCTGCAAGATTCCTACGATGCCTTCTACTTCATTCCAGATCTCCACGCGATTACCGTC 
GATCAGGAACCAGAAGAGCTGCGCAACCGCACCATTTCCGGCGCCGCACAGCTGCTGGCC 
CTGGGCATTGATCCAGAACGCTCCACCTTGTTTGTGCAGTCGCATGTTCCCGCACATGCA 
GAACTGTCATGGGTTCTGACCTGCCTGACCGGTTTCGGCGAGGCATCCCGCATGACCCAG 
TTCAAGGACAAGTCCTCCAAGCGTGGCGCCGACCGTACCTCAGCTGGTCTGTTCACCTAC 
CCGATGCTGATGGCAGCAGATATTTTGCTGTACCGCCCACATCTTGTCCCAGTCGGTGAA 



>RXN03102-upstream 

CGTGGTCACGGGTCTGCAGTACCTGTGGGATTCACGAAAGTCCGCAGAAAGCTAGACCAT 
GTCGGAGAATCTGGCGGGGCGA 

>RXN03102 

GTGGTGGAGCTGTTGAAATCGCGCGGTGAAACGCTGGCGTTTTGTGAATCCCTCACCGCC 
GGCCTTGCCAGTGCGACGATCGCAGAGATCCCCGGCGCCTCAGTGGTACTTAAAGGCGGG 
CTGGTCACCTATGCCACCGAGCTTAAGGTTGCGCTTGCCGGTGTGCCGCAGGAGCTTATC 
GACGCGCACGGCGTTGTTTCCCCGCAGTGCGCCCGTGCGATGGCAACGGGGGCCGCACAC 
AGATGCCAGGCAGATTGGGCGGTTTCGCTCACGGGCGTTGCTGGCCCCAGCAAACAAGAT 
GGTCATCCGGTGGGGGAAGTGTGGATCGGAGTGGCTGGTCCTGCGCATTTTGGGGCGTCG 
GGAACAATTGACGCGTATCGTGCGTTTGAAAGTGAACAACAGGTAATATTGGCTGAATTG 
GGACGGCATCATATTAGAGAGTCTGCTGTGCAGCAAAGCTTTCGCCTGCTGATTGACCAT 
ATTGAGTCGCAG 

>RXN03102-downstream 
TGACTCAAGTTTCCAGGTAAACT 

>RXN03 118 -upstream 

ACACTCCCGTCGATCTAGAGGAACAGCACGCGTACCTGCAGACGCTCTCCATTAAGGAAC 
GTCTCGCGCTGGCTGATCAGGAAGCTGATTAAGTAGATAT 

>RXN03118 

ATGAAGCCCACCGTTAATGTTGTGTTCAATGCGCATCACCCCAAAGATACGCAGCCGTTG 
GATAAGTTCTTCGATAAAGAACTTAAAGACACACATCATCTCGATATAACGGTGGGTTAT 
ATCAGTGAGAAATCACTACAATATTTGCTTCTTATTGCAGGCACTTACCCCGACCTCACC 
ATTACACTTACCTGTGGAATGCACGCTCGTGAAGGCATGACTGCTGCCCAACTGCATCAT 
GCGCGAGTGCTCCATGACTACTTAAGCGACCATGATCGAGGCGGGGTGTTCGTTATTCCC 
C GAT TGCGTTAT CAC GG GAAAAT C TATCTT TTC CAC AAGAACC AGC AC ACAGAT C C TAT T 
GCTTATATCGGTAGCGCTAACCTCTCAGCCATCGTTCCTGGGTACACCTCTACATTCGAG 
CCCGGCGTCATCTTAGACCCCGCACCTGAAGATCTCGTGCTTCATCTCAACCGTGATGTC 
GTACCCCTATGTGTCCCCATTGACACCGCGCATGTCCCCATCATTAAAGATCAAGAATCC 
CCGATGAAGCACGTCGCTGAAGCAACAGCTGTGTCCACCTCTGATGTTGTTGCCATCATG 
TCCAGCCCATTTACTTATAGTTTTGACCTTAAACTCAAAGCCACTGCCAGCAGCAACCTC 
AATGCTCATAACTCAGGCGGTGGCGCGCGCAAACAGAAAAACGGTAGCTTCCTTGCACGC 
AATTGGTATGAGGGCGAAATCATTGTCGGTGTCGAGACAACAAGACTCCCAGGTTACCCA 
CAAAACAAATCCGAATTCACTGCGGGTCAC 

>RXN03118-downstream 
TGATGACGGCTGGTCATTTGTTT 

>RXN03121-upstream 

CTAGGGGTGGCGGGATTGCAAAAATCCGTCCCCGGTTCGCCATGAAATGCTGATTTTGAT 
CGAATCTTTGCGCTAACTGTAGGGCGGGTTCAGGGGGTGA 

>RXN03121 

ATGCACCACGAGCAACCCGAAGGGTGCGAAGTGGGCATTCGTAGAACAATCCCAGAGGAA 
AGCCGTACGGCTTTCCTCGACATGATCAATCAAGGTATGTCAGGTCTTGCTGCGTCTACA 
GCGGTCGGGGTCAGTGAATTCACCGGGCGAAAGTGGGCGAAGGCCGCCGGGGTGAAACTG 
ACCCGCGGCCCGCGAGGTGGCAATGCTTTTGACACCGCCGAGAAACTTGAGATTGCAGCC 
AGCATGCTAGAGAAAGGATGCCTACCCCGAGAAATCGGCGAGTATGTCGGCATGACTCGG 
GCCAATATATCCCTATGGCGCAAACAAGGCCCAGACAAGCTTCGCCAACGCGCAGCCACC 
TTGCGCACCGGCAAGCGAGCAGCTGAATTCATCCACGCCCCGGTGATGGGCCCTTATTAT 
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GGGCCACGCACACTCCATCAAGTGTTGCGTGAGGACTACACAACACTGTTTGACGAGTTA 
TCTGCGTTGGGGTTGCCAGCACAGGTGTGTGGGGCCTTACTTCATCTTGCTCCACCACCA 
TCATTACGCTTTTCTTATATGTCGTGTGTAGTGCCGTTATTTGCTGATGAAATCAAAATC 
G TAG GAC AAGGC ACACGATT AT CG T T AGAAG AGAAAAT GAT G 

>RXN03130-upstream 

AACCTGGGCTAGCGGTGTAGACCCGAAAATAAACGAGCCTTTTGTCAGGGTTAAGGTTTA 
GGTATCTAAGCTAACCAAACACCAACAAAAGGCTCTACCC 

>RXN03130 

ATGAAGTCTACCGGCAACATCATCGCTGACACCATCTGCCGCACTGCGGAACTAGGACTC 
ACCATCACCGGCGCTTCCGATGCAGGTGATTACACCCTGATCGAAGCAGACGCACTCGAC 
TACACCTCCACCTGCCCAGAATGCTCCCAACCTGGGGTGTTTCGTCATCACACCCACCGG 
ATGCTCATTGATTTACCCATCGTCGGGTTTCCCACCAAACTGTTTATCCGTCTACCTCGC 
TACCGCTGCACCAACCCCACATGTAAGCAAAAGTATTTCCAAGCAGAACTAAGCTGCGCT 
GACCACGGTAAAAAGGTCACCCACCGGGTCACCCGCTGGATTTTACAACGCCTTGCTATT 
GACCGGATGAGTGTTCACGCAACCGCGAAAGCACTTGGGCTAGGGTGGGATTTAACCTGC 
CAACTAGCCCTCGATATGTGCCGTGAGCTGGTCTATAACGATCCTCACCATCTTGATGGA 
GTGTATGTCATTGGGGTGGATGAGCATAAGTGGTCACATAATAGGGCTAAGCATGGTGAT 
GGGTTTGTCACCGTGATTGTCGATATGACCGGGCATCGGTATGACTCACGGTGTCCTGCC 
CGGTTATTAGATGTCGTCCCAGGTCGTAGTGCTGATGCTTTACGGTCCTGGCTTGGCTCC 
CGCGGTGAACAGTTCCGCAATCAGATACGGATCGTGTCCATGGATGGATTCCAAGGCTAC 
GCCACAGCAAGTAAAGAACTCATTCCTTCTGCTCGTCGCGTGATGGATCCATTCCATGTT 
GTGCGGCTTGCTGGTGACAAGCTCACCGCCTGCCGGCAACGCCTCCAGCGGGAGAAATAC 
CAGCGTCGTGGTTTAAGCCAGGATCCGTTGTATAAAAACCGGAAGACCTTGTTGACCACG 
CACAAGTGGTTGAGTCCTCGTCAGCAAGAAAGCTTGGAGCAGTTGTGGGCGTATGACAAA 
GACTACGGGGCGTTAAAGCTTGCGTGGCTTGCGTATCAGGCGATTATTGATTGTTATCAG 
ATGGGTAATAAGCGTGAAGCGAAGAAGAAAATGCGGACCATTATTGATCAGCTTCGGGTG 
TTGAAGGGGCCGAATAAGGAACTCGCGCAGTTGGGTCGTAGTTTGTTTAAACGACTTGGT 
GATGTGTTGGCGTATTTCGATGTTGGTGTCTCCAACGGTCCGGTCGAAGCGATCAACGGA 
CGGTTGGAGCATTTGCGTGGGATTGCTCTAGGTTTCCGTAATTTGAACCACTACATTCTG 
CGGTGCCTTATCCATTCAGGGCAGTTGGTCCATAAGATCAATGCACTC 

>RXN03130-downstream 

T AAAAC AG G AAGAGC C C G T AAAC 

>RXN03161-upstream 

ACCCACCAGGACGGGTTGTGTGCGGGATTTTCTTATCCTACAAAACGGTGCTGTTGCAAA 
GTTGGGGCAGTAGGAAGACCGGCGTGGAATAATCAGGTCC 

>RXN03161 

ATGGGCATCTTCTCCGGTCGGCAGTTCCCTCGTGAAATCATCCTGTGGGCGGTGCGGTGG 
TACTGCCGCTACGGCGTGAGCTATCGCGACCTCGAAGAGATGATGACCGAGCGGGGAGTG 
CCGGTCGATCACACCACGATCTACCGCTGGGTCCAGAAATATGCTCCTGAGCTGGATAAG 
AAGACCCGGTGGTATCGGCAAGTTCCTGACTGGCAGGCCAGGTCCTGGCGGGTGGATGAG 
ACCTATATCCGGGTCGGGGGAAAGTGGTGCTACCTCTATCGGGCAATCACCGCCGGTAGC 
CAGACCCTGGACTTCTACCTCTCCCCGAAGAGAAACGTCGCGGCGGCGAAGCGTTTCCTG 
GCGAAGACGCTGCGGTCGAATAAT 

>RXN03165-upstream 

GGGGTTAATCATAAGGCGTCCACTGTGACGGAATGCGTTGGTGAAGATC 
>RXN03165 

ATGGGTAATTTGCCGCAGGCGTTGCGTCATAGTTTTACGTGGGATCAGGGTGTGCAGATG 
GCAGAGCATGCCCGGTTAAGCGTGGTGACCAAGTGCCCGGTGTTTTTCTGTGATCCTCAT 
TCGCCGTGGCAGCGTGGGTCGAATGAGAATACGAATGGATTGGTCAGGGATTTTTTCCCG 
AAGGGCACTAATTTTGCTAAAGTAAGTGACGAAGAAGTTCAGCGGGCACAGGATATGCTG 
AATTACCGACCGCGGAAAATGCATGGTTTTAAAAGCGCGACGCAGGTATATGAAATAATC 
GTAGTTGGTGCATCCACGGAT 

>RXN03165-downstream 
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TGAATTCGCCTAGGAGATTGTGC 



>RXN03 168 -upstream 

CCCTCGATTATTACAATCCGGCTACTTCGGAAGCGTTTGTGGCCGGATTTTTCTATCCTG 
GAAGGTATTAATACTTCTTTAAGGGTCGGAGGATTTTCGT 

>RXN03168 

ATGTCTACTAGAACAACGCCACAAGACCGTTATACCGACGAATACGGCATCGAACGCGTC 
AACAAGGAT GAACCCGGCCTGGTGGACAAACTCCGGGACAAGCACGACTGGTTTGATCAT 
CTCATGCGCATGAATGAACGTTTCGGCGCAAAAGGTGGCAACCAATTGTCGGCGGGTATT 
ACGTATTTCTCCGTGCTGTCGATCTTCCCGATTGCCATGCTTGTCTTCGGTATTGCAGGT 
GTCATCCTTGCCGGAAACCCTGAAGTTCTCACAGATATTCAAAATCGAATCAACGATGCT 
TTAGAAGGCGAGATCGGTAACACCGTCAACGGCATCATTGATTCCGCGATTGCGCAGCGT 
GGTGCTGTGTTGGGCATTGGTGGTGTAACTGCCCTGTGGTCTGGACTGGGGTGGATGGCG 
AACCTGCGCTTTGGAGTTTCCCGCATGTGGGCCATTGACCCAACTGAAGGCAACTTCATT 
CAAAAGAAGCTCACCGACTTGGTCGCGCTGATCGTCTTGCTGCTGGCCATGGGCGTAGCC 
TTCGGTATCACGGCGCTCGGTGCTTCCGGACTAACCAAAAACCTGCTGGACTTTGTGGGC 
CTGGGGGAGATTCCGGGCATTAGCTACATCACCTGGGTGGTCGCAGCACTTGTTGGTGTC 
TTGGCTAACTTCCTGGTGTTCATGTGGCTGATTTTCTCCCTGCCACGTACCAAAGTTCCC 
ATGAAACCGGGTCTTCAGGCAGCACTGCTTGGCGCAATCGGTTTTGAGGTGGTCAAGCAG 
GTTGGATCGCTGTTGGCTTCAAATGCATTGAGTAACCCCGCGGGTGCAGCATTCGGTCCG 
ATCATCGGCATCATGGTTGTGCTGTATTTGATCTGGCGCATCCTCATGTATTGCTCTGCG 
TGGGCTGCCACCAGTGAAGAAGCGTTGCGTCTTGCGACTGTTCCAGCACCAGAGCCTGCG 
ATCATTCGGGTTCGCCATGAAATTGATCCAGGTGAAGAAGTCTCCCAATCTGCTCGAAAA 
GTGGGCATTGGAGTGGCCGTGGGTGCCGCGACTGCGGGTGCTTTTGCGCTGTTGCGTAAA 
AAA 

>RXN03 168 -downstream 
TAGTTTTTATTAAGGGCATTCCC 

>RXN03169 

GATCTGCAGAACCCCACCGCCAAGATGTCCAAGTCCGGCGACAACCCGAAGGGCATCATC 
AACCTGCTTGATGATCCAAAGGTGTCCACCAAGCGCATCAAGTCCGCAGTCACCGACAAC 
GACGGCGTCATCGCCTACGATCCAGAAAACAAGCCTGGCGTGTCCAACTTGCTGGTCATC 
CAGTCTGCGCTGACGGGTACCTCCATCGATTCGCTTGTCGACGGCTACCAGGGCGCTGGC 
TACGGTGCGTTGAAGGGTGACACCGCCGACGCGCTTGAGGCTTTCACCACTCCTTTGAAG 
GCAAAGTACGACGAGTACATGAATGACCGCGGCGAGCTCGAACGAGTCTTGGCTATCGGT 
GCTGAGCGCGCCACCGAAGTTGCCAACGAAACCTTGGCTGATGTGTACGACAAGATTGGT 
TTCTTGGCGTCTCGTCGC 

>RXN03169-downstream 
TAACAAC TAG AC C C T C GAT TAT T 

>RXS00061 - upstream 

TGAAAGCAATATTAGACCATCAATGATTAGGAATGGAAATTAGGGGTCTGGTTTGGGTGAATGTGTCGC 
TAATTTTTCCACTCGCCTACACTCGGGAGGC 

>RXS00061 

GTGACTGAGAAGACTGACCAGACCTTAATGCTTATCGACGGCCACTCGATGGCTTTCCGCGCATTCTTT 
GCTTTGCCGGCTGAGAATTTCTCCACGTCGGGCGGGCAGGCCACCAATGCTGTCTATGGCTTTCTCTCG 
ATGCTGTCCACGTTGTTGAAGGATGAGCAGCCTACTCATGTGGCGGTGGCTTTCGATGTGGGGCGTAAG 
ACGTTCCGTACCGATATGTTCCCGGCGTATAAGGCGCAGCGTGAAGCAACGCCACCTGAGTTTAAGGGC 
C AG GT G GAAAT C C T C AAG GAG GT G T T G T C CAC T T T GGGAAT T AC GAC T AT T GAGAAAAT CG AT T T TG AG 
GCTGATGATGTGATCGCCACGTTGTCTGTGGCGGCGAAACCTTTAGGCTTTAAGACGCTGATTGTTACG 
GGTGACCGTGATTCCTTCCAGTTGGTCAATGACACCACCACGGTGTTGTATCCGATGAAGGGCGTGTCT 
GTGCTGCACCGTTTCACGCCGGAAGCAGTGGAGGAGAAGTATGGACTGACACCGAGGCAGTATCCGGAG 
TTTGCAGCGCTGCGTGGTGATCCTTCCGATAACTTGCCTAATATTCCTGGCGTGGGCGAGAAGACTGCT 
ACCAAGTGGATTGCCCAGTATGAAACTTTGGATAATTTGCTTGATCACGCTGATGAGATCAAGGGCAAG 
GTTGGCGCCAGCCTGCGTGAGCGCATTGAGCAGGTCCGGATGAACCGCAAGCTCACGGAGATGGTGAAG 
GATCTGGAGCTGCCGCTTGGTCCGGACGATTTTGAGATGAAGCCTGTGCAGGTTGCGGAGGTTGCGGCG 
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AAGTTTGACGATCTGGAGTTTGGTACCAATTTGCGTGAGCGGGTGCTGGCGGTGGTGAAGGCCGAGGGT 
TCCGCTGCCCCCGTGGAGGAAGTGGAAGCGGAACAGGTTGTCGTCGATACGCAATCTTTGGCGCAATGG 
CTGCCTGCTAGGGCTGGCCAGGCGCTTGCTTTAGCGCTGGCTGGAGTGGCTAAACCTGCTGCTGGCGAC 
ACGTATGCGCTAGCGATTGCGGATACCAAGCGCCATGCGGTGTTGGTTGATGTGGCTGATATTTCAGCG 
GAGGATGAAAAGGCGCTGGCCACGTGGTTGGCGTCGGAAGATCCAAAGATGCTGCACGGCGCTAAGGCC 
GCCTATCATATGCTCGCTGGGCGCGGTTTTGAGCTGCACGGCGTGGTGCATGACACGGCGATCGCGGCA 
TACTTGCTGCGTCCGGGCCAACGCACCTATGAGCTTGCCGACGTCTACCAGCGGCATCTTCAACGACAG 
TTGTCTACAAACGACAATGGCGGCCAGCTCACGCTGCTCGACGCAGCTGATGACCAATCGCTTGTTGAT 
GATGTCATTGCAATCCTTGAGCTGTCTGAAGAATTGACCAAACAGCTTCAGGAGATTCAAGCTTTTGAG 
CTTTACCATGACCTGGAAATTCCGCTGTCGGGAATTCTGGCGCGCATGGAGGCCATCGGTATCGCTGTT 
GATGTTGCCACTTTGGAAGAGCAGTTGAAGACTTTCATTGGTCAGGTTGCTCAGGAAGAGGAAGCAGCT 
CGCGAGCTCGCTGAGGATCCAACCCTGAATCTCTCGAGCCCGAAGCAGCTGCAAGTGGTGCTTTTTGAG 
ACGTTCGGAATGCCGAAAACCAAGAAAACCAAGACCGGCTACTCTACGGCTGCCGCGGAAATTGAAGCC 
CTAGCGATCAAGAATCCGCACCCATTCCTAGATCACCTGTTGGCACACCGTCAGTACCAAAAGATGAAG 
ACCACTCTGGAAGGTCTCATCCGTGAGGTGGCTCCTGATGGCCGTATTCACACCACCTTCAACCAGACG 
GTGGCGTCTACGGGACGTTTGTCATCCACTGATCCCAACCTGCAAAACATTCCTGTGCGCACTGAGGCT 
GGCCGAAAGATTCGTTCGGGATTCGTCGTAGGCGAGGGGTATGAAACCTTGCTGACTGCCGACTATTCG 
CAGATTGAAATGCGCGTGATGGCTCACCTTTCCCAGGACCCAGGCTTGATTGAGGCGTACCGCGAAGGC 
GAAGACCTGCACAATTACGTGGGTTCCAAGGTGTTTAATGTGCCCATCGATGGCGTGACCCCTGAGCTG 
CGTCGCCAGGTCAAGGCCATGTCTTACGGTCTGGTGTACGGCTTGTCCGCGTTTGGTTTGTCTCAGCAG 
CTGAGCATTCCTGCTGGCGAAGCGAAGCAGATCATGGAGTCCTACTTCGAGCGCTTCGGCGGAGTACAG 
CGCTACCTCCGGGAGATCGTGGAGGAGGCTCGAAAAGCTGGCTACACGGAAACGCTCTTTGGGCGTCGT 
CGCTACCTGCCGGAACTGACCTCGGATAACCGTGTCGCTCGTGAAAACGCTGAACGTGCCGCACTGAAC 
GCCCCGATTCAGGGAACTGCCGCAGACATCATCAAGGTGGCCATGATCCGGGTGGACCGTTCACTCAAG 
GAAGCTGCCGTGAAATCTCGCGTGCTGCTTCAGGTGCATGATGAATTGGTCGTGGAAGTAGCGGCCGGT 
GAGTTGGAACAAGTCCGTGAGATTCTGGAACGCGAAATGGATAACGCCATCAAGCTGTCCGTTCCTTTG 
GAAGTTTCAGCTGGTGATGGCGTTAACTGGGATGCTGCAGCGCAC 

>RXS00061 - downstream 
TAAGAGGTAACTGCCTTTTCGTC 

>RXS00076 - upstream 

TCTAGGAGTGTTAAACAGCCTGGACTTGAAACACCTTTAACTACTTGATTTTCACACCCTTGTTTCCAT 
AAAAGGGCTCACGAAAGGCAACTTCAAACAC 

>RXS00076 

ATGACAACTCCCCTGCGCGTAGCCGTCATCGGAGCTGGCCCTGCTGGCATTTACGCATCCGACCTCCTC 
ATCCGCAATGAAGAGCGCGAAGTGTTCGTTGACCTTTTCGAGCAAATGCCTGCACCGTTCGGACTCATC 
CGTTACGGCGTTGCTCCAGACCACCCACGCATCAAGGGCATCGTTAAGTCCCTGCACAACGTGTTGGAC 
AAGCCACGCCTGCGCCTGCTCGGTAACATTGAAATCGGCAAAGACATCACCGTCGAAGAACTCCGCGAC 
TACTACGATGCAGTCGTGTTCTCCACCGGCGCAGTTGCAGACCGCGACCTCAACATCCCCGGAATTGAA 
GCAGAAGGCTCCTTCGGTGCCGGCGAGTTCGTTGGCTTCTACGACGGCAACCCACGCTTCGAGCGCTCC 
TGGGATCTGTCTGCACAGTCCGTCGCTGTTATCGGCGTTGGTAACGTCGGCCTCGACGTAGCCCGCATC 
CTGGCTAAGACAGGCGACGAGCTCAAAGTCACCGAAATTTCCGACAACGTCTACGACTCCCTCAAAGAA 
AACAAGGCCACTGAAGTGCACGTTTTCGGACGTCGTGGCCCAGCACAGGTCAAGTTCACCCCACAGGAA 
CTCAAAGAACTCGACCACTCCCCCACCATCAACGTGGTTGTTGATCCAGAAGACATCGACTACGACGGC 
GCCTCTGAAGAAGCCCGCCGCGCATCCAAGTCCCAGGACCTGGTCTGCCAGATCCTGGAACAGTACGCA 
ATCCGCGAGCCAAAGGACGCTCCGCACACCCTGCAGATCCACCTCTTTGAAAACCCAGTTGAGGTTCTT 
CAAAAGGACGGCAAGGTTGTTGGCCTGCGCACCGAACGCACCTCACTTGATGGCAACGGCGGCGTAAAC 
GGAACCGGCGAATTCAAGGACTGGCCAGTCCAGGCTGTCTACCGCGCAGTCGGCTACAAGTCCGACCCC 
ATCGACGGCGTCCCATTCGATGAGAACAAGCACGTCATCCCTAATGACGGCGGACATGTCCTCACCGCT 
CCAGGCGCAGAACCAGTACCAGGCCTCTATGCAACCGGCTGGATCAAGCGTGGACCAATCGGTCTAATC 
GGCAACACCAAGTCCGACGCCAAGGAAACCACCGACATCCTCATCAAGGATGCCGTCGCCGGTGTACTT 
GAAGCTCCAAAGCACCAGGGCGAAGAAGCCATCATCGAGCTTCTCGATTCCCGCAACATCCCATTCACC 
ACCTGGGAAGGCTGGTACAAACTCGACGCAGCAGAGCGCGCACTCGGTGAAGCCGAAGGCCGCGAGCGC 
AAGAAGATTGTTGATTGGGAAGAAATGGTCCGCCAGGCCCGCGAAGCTCCAGCAATTGTC 

>RXS00076 - downstream 
TAAATTGTTTTAACGCGTGAAGC 

>RXS00170 - upstream 



Appendix A, Page 108 



Attorney Docket No.: BGI-127CP 



TAACTAATTCTTTACCTATCCTCAGTTTGTACATATTTTCCGACAGGTAAAGGTTTGATATAAGCGGTT 
GGTACGAAGACTAGTGGGTGTTTCTGCTGTC 

>RXS00170 

ATGTTGCTGGCCATCGGGGTTGCATCTCCGGTAGCTCAAGCACAAGTGGAAGATCAATTTGAGCTTGTA 
AAAGAAATCAGTGATGAGCAGTTTGCTGATGATGGTGTTGACTATGTTCCCAATAGGAATGCTCCGACT 
GTTAAGGAACAACTTGAGGATTTCGAATCAGCACATCCAGAAGTAGTCATTGAGTATCACGAGCACGTC 
AACGATAGTAAAGACAATGTTGAGGAACTTCCGCTACCTAAGCGGGACATCGTTGCAGGGGAAATGCGC 
TCAGATGTCATCGAGTTACCGGAGGGGGTGAGCAAGGACGAAGCTGATCAGGTGGAGGTTGCGGAAGCG 
CGACTTAATGAGGGCGCACGATTGATGGCTGCAACTGGGTGTGAGGCTATGTGGCCAACAGGTTTCTCA 
GTTTGTGGCCGGATTCTTGACGCTTATCGGCAGGTTGGAGGTCAGTTGTCATGGCTTGGGCCACCAAAG 
TCAAACGAGTTGACCAATCCCGACGGTGTTGGCAAAAGAAGTGAATTTGTTGGGGGTGCCATCTATTGG 
CATCCAGACACAGGCGCTTATGCAGTGACCCTGGACGGTTTGAGGCAGTGGGGGACCTTGAACTGGGAA 
TCAGGGCCATTGGGGTACCCAACCTCTGGTCCGATGGATACAAACTATCCCCTTACTCAGCGACAGACT 
TTTCAAGGTGGTGACAACTATTACAACCCATTGACTGGCGGTGCTGTGTGGGGCGATAT TAAACAGCGC 
TACGAAGAACTTGGCGGCTCGAATCATGCCATTGGCATCCCGATCACTAATGAGCTACCTAGCGGTACT 
GAGTATTTTTACAATAATTTCTTCAATGGAACAATTTCGTGGCGAAATGATCGTCAGACACGGTTTATG 
TATTTGGCTACGCAGCGGGTGTGGGATGCGTTGGGTCGGGAGACGGGTCGTTTAGGTTTTCCTGAAGCA 
GATGAAACACCTGAGGTTTCTGGTCTATTCCATGTGGTGAATTTTGCGGAGCGCGGGGTGATTGCGTGG 
AATGGAATCCTAGGCGCCAGAGAGCTGTATGGTGATGTTTACTCCCTGTGGCTGCAATACCAAAATACC 
GATACTCCTTTAGGGTGGCCGATACCATCATTGACATCATTAAATGAGTCACTCGAACAAGAATTCACC 
AGAGGTGTTGTTTTAGGCTCAGGTGATGCACTGACATGGATTCCTGACGATGAAGAAAGAAGTTTGGAG 
GATTTCCTCCCAATTGGAAGTAGCGGCTCATCCTCATCGAGCCAAGAGATGACCCTGTTTTCCCAGCGT 
GCACAATACGTGGATTGCAAGAATCTTCCCGATTTAGATGAGCAGAGAAAAACTGAAAACAACATTGAA 
AAGAATGGTGGCCCGATCAAAAAAGAGTATAGTTCGCGAGGTTTCCCCACCGAGTTCAGATTTGTCGTG 
AGAAAAGGGCATTATGACCGTTACAGGAATGAAGGCTGGGGATATTTAAAAAACTATTGCAAACACAAC 
TTCGCCAACCACGCTATGGCTGAGGCCGTAGTAGATAAAGCGGTGATTGATTATGGCTCATCGCCAGGA 
ACCAGCTATTACAAGTTCGAGAAAACGGTGTACTTTCTAGATTGCAGAACTTATACATTCAATAAGAAC 
TCAGGATGTAAAGAAATGCACGCTCCGCAATGGGTGACTATTATTTACAATCCTCATACTTTCACTGGA 
GCAAATTCGAACAGACCCAAGGGGGTAATTTCAGCATGGTGTAATTCAACCCCACCTGGTGGAATCGAA 
CACGAGCCGGAAATTTCCCAATGTCCTGATCATGTGAATCTTTATAATAAGCTTCGCATA 

>RXS00170 - downstream 
TGACAGAACCCCATCAACTGTGC 

>RXS00212 - upstream 

TTAGAGCGTGCCGCTACTCGTGGTGATGGTCGCGTGGGCGAGGACATCACGGCCAATGCTCGCGTGATC 
GAAGATATCCCGCACCAGCTTCAGGGCACTG 

>RXS00212 

ATGAATATCCTGTGCCTGCTGTGCTGGAAATTCGCGGTGAGGTGTTCATCACTGTGGAGGATTTCCCAG 
GAGGTCAACGCGCAGCGCATTGCTGATGGTGGCAAGCCGTTTGCCAACCCGCGTAATGCTGCGGCTGGT 
TCTCTGCGTCAGAAAAATATTGAGGACGTGAAGAAGCGCCGCCTGCGGATGATCAGCCATGGCATCGGT 
TTCACTGAAGGCTTTAGCCCTGCGTCTCAGCATGATGCGTATCTGGCATTGGCTGCCTGGGGTTTGCCC 
ACCTCGCCGTACACAGAGGCTGTGACTGATCCAGAAGATGTGGTGAAAAAGGTCAGCTACTGGGCTGAT 
CACCGCCACGACGCACTCCATGAGATGGATGGCCTGGTGATTAAGGTCGATGACATCGCATCTCAGCGT 
GCTTTGGGTTCCACCAGCCGCGCGCCTCGCTGGGCCATTGCGTACAAGTACCCTCCGGAGGAGGTCACC 
ACCAAGCTGCTTGATATTCAGGTTGGCGTTGGTCGCACCGGCCGTGTCACCCCATTCGCGGTCATGGAG 
CCGGTTCTTGTTGCAGGATCAACGGTGTCTATGGCGACGCTGCATAACCAGAGCGAAGTCAAGCGTAAA 
GGCGTGCTCATCGGTGACACCGTGGTTATCCGCAAGGCGGGCGAGGTTATCCCAGAGGTGCTTGGCCCT 
GTCGTAGAGCTTCGTGACGGCACAGAGCGCGAGTACATCTTCCCAACGCTGTGCCCTGAATGCGGTACC 
CGTCTGGCGCCCGCGAAGGCCGATGACGTGGATTGGCGTTGCCCCAACATGCAAAGCTGTCCAGGTCAG 
CTGTCCACGCGTTTGACCTACCTTGCTGGTCGTGGCGCTTTTGATATTGAAGCATTGGGCGAAAAGGGC 
GCTGAAGACCTCATTCGCACCGGCATTTTGCTTGACGAGTCTGGCCTGTTCGACCTCACAGAGGACGAT 
CTGCTGAGCTCCAATGTCTACACCACCAACGCCGGCAAAGTAAATGCCAGCGGCAAGAAACTGCTGGAC 
AACCTGCAAAAATCCAAGCAGACCGACCTCTGGCGAGTCCTCGTGGCATTATCTATCAGGCACGTAGGC 
CCCACCGCAGCGCGCGCCCTTGCAGGTCGCTACCACTCCATCCAGGCGCTTATCGACGCCCCCCTCGAG 
GAACTCTCCGAAACCGATGGAGTAGGTACCATCATTGCCCAATCCTTCAAGGACTGGTTCGAGGTTGAT 
TGGCACAAGGCCATCGTGGACAAGTGGGCAGCCGCTGGTGTGACTATGGAGGAAGAAGTAGGGGAGGTC 
GCTGAACAAACCCTTGAAGGCCTAACCATCGTGGTCACCGGAGGGTTGGAAGGCTTCACCAGAGATTCG 
GTGAAGGAAGCCATCATCTCCCGTGGCGGAAAAGCCTCTGGATCTGTCTCGAAGAAAACTGACTACGTG 
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GTGATTGGTGAAAACGCAGGTTCCAAGGCCACCAAGGCAGAAGAACTAGGGCTGCGCATTCTGGATGAG 
GCAGGATTCGTCCGTTTGCTCAATACCGGCTCAGCTGACGAA 

>RXS00212 - downstream 
TAGTCGCACATGAAAATGCCCCA 

>RXS00213 - upstream 

AGGTCTGCACCCATTCATACGCGAATTTTGACGTGAGTTTTAGCTTTCCGAGCACCTGTGCGAATGGCC 
GTGTCCACCCTTAGGGTTAGAATCGGGAACC 

>RXS00213 

GTGACTGAAGATAATGCTCAACTGCGTAGAACGTGGAACGACTTAGCCGAGAAGGTTCGTTATCACCGA 
GATCGTTAT TACAACGAACAGCCAGAGATCCCTGATGCTGATTTTGATGCGCTTTTTAAGCAGCTTCAG 
CAGTTGGAAGAAGACCACCCGGAGCTCGCCGTCCCTGATAGCCCCACCATGGTTGTGGGCGCTCCGGTG 
GCAGAGCAATCAAGCTTTGACAATGTTGAGCACTTGGAGCGAATGCTCAGCTTGGACAATGTTTTTGAT 
GAGCAGGAGTTGCGTGATTGGTTGGGCAGGACGCCAGCCAAGCAGTATTTGACGGAGTTGAAAATTGAT 
GGCTTGTCCATCGACTTGGTGTATCGCAATGGCCAGTTAGAGCGTGCCGCTACTCGTGGTGATGGTCGC 
GTGGGCGAGGACATCACGGCCAATGCTCGCGTGATCGAAGATATCCCGCACCAGCTTCAGGGCACTGAT 
GAATATCCTGTGCCTGCTGTGCTGGAAATTCGCGGTGAGGTGTTCATCACTGTGGAGGATTTCCCAGGA 
GGTCAACGCGCAGCGCATTGC 

>RXS00213 - downstream 
TGATGGTGGCAAGCCGTTTGCCA 

>RXS00671 - upstream 

GCCCCGGGTGCACAGGAATCTTTCGATTTTCCAAACATCCTTCATGGTTTTAGAAACCTTTACCGACGT 
CAAATAGCGGTCGTCACTCAAGGAGAGTTCA 

>RXS00671 

ATGCTCATTTCACAGCGCCCAACCATCACCGAGGAATTTGTTAATAACGCACGTTCCCGGTTTGTCATC 
GAGCCACTGGAGCCAGGTTTTGGCTACACCCTCGGTAACTCCCTGCGCCGTACCCTGCTGTCCTCCATT 
CCTGGAGCAGCAGTAACCAGCGTCAAGATTGACGGTGTACTCCACGAGTTCACCACCAT CAGCGGTGTT 
AAGGAAGATGTCTCTGACATCATCTTGAACATCAAGGGATTGGTTTTGTCTTCTGATTCCGATGAGCCA 
GTTGTTATGCAGCTGGTCAAGGAAGGCCCAGGAGTTGTAACTGCAGGTGACATTCAGCCACCAGCAGGC 
GTGGAGATCCACAACCCGGATCTGCACATTGCAACCCTGAACGAGACCGCCAAGATTGAGATCGAGCTC 
ATCGTCGAGCGTGGACGTGGCTACGTTCCCGCAACTGTTACTGCAACCGGTGGAGAGATCGGCCGCATT 
CCGGTCGATCAGATCTACTCCCCAGTACTGAAGGTCAGCTACAAGGTTGAAGCTACTCGTGTTGAGCAG 
CGCACCGACTTTGACAAGCTGGTCATCGACGTTGAGACCAAGAACTCTATTACCGCACGTGACGCCCTG 
GCGTCGGCAGGTAAGACCCTGGTTGAGCTGTTCGGCCTCGCACGCGAGCTGAACATCGCAGCCGAGGGC 
ATCGAGATCGGACCATCTCCTCAGGAGACCGAGTACATCGCTGCCTACAGCATGCCAATCGAGGATCTG 
GACTTCTCTGTCCGTTCCTACAACTGCCTCAAGCGCGAAGACATCCACACCGTGGGTGAACTCGCAGAG 
CGCGCTGAGTCCGATTTGCTGGATATCCGCAACTTCGGACAGAAGTCGATCAACGAGGTAAAGATCAAG 
CTTGCTGGCCTGGGTCTGACCCTGAAGGATGCTCCTGAAGACTTCGATCCTTCAACTCTTGAAGGTTAT 
GACGCCGAAACTGGTGGCTACATCGATGTCGAGGCGGAAGATTCCGAG 

>RXS00671 - downstream 
TAAGTCGCATGGTCCAATTCATG 

>RXS00724 - upstream 

CGGCAAAGGAAGCCACAGCGATTAAAAAGGCGCTGGGCTACACCACTGCGGAAGAGTTGCTCCGCCACC 
ATGTGCGCAAATACTCCACCACGGCTCTGGC 

>RXS00724 

GTGGGAATTGGTGATGCCACTGAGGGCGATCTTGTTACCATCGTGGGTCAGGTCGCCTTTGCCAAGCAG 
TCCTATACCCAGTCCGGCAAGATGCTGTACAAGGTTACAGTCTTGACTGAGACGGAACGCATCGGCATT 
TCCTTCTTCGGAGCCAAGCACATTCCGCGTCTTCTCCCAGAAGGCACTCGTGCGCTTTTTACCGGCAAG 
GTGAAGTTTTTTCGCAACGAACCTCAGCTATCTCATCCAGAGTTCATTGTGATCCCAGATCCTGGATCA 
GGCCGCCGACTCACCGCCACTGGCGGTATGAAATCTCTGGCTGCCTACGGCGATGTGGAAGAAGTGGCA 
CTTCGTTTGGTGGATCGCGAATACATCCCGATCTATGCCGGCACCGCCACCATGACTACCTGGCGGATC 
ATGGCTGCAGTGCAACGGGTACTGGAAACCATGCCGGTGATCAAAGAACCACTGAGCGTGGTGCCCGAA 
GGCATGCCCAGTTTCGACGAGGCCATCCGCGGCATTCACGATCCAGGCCATGAATCTCCCAGCACGTTT 
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ATCAACCGTCTGAAATACAACGAAGCACTATCGCTGGCCACGGTGATGGCGATCCGGCGTGCCGATACC 
AAGAACCGCAAAGCACCACCCATGCCGCGCGCACTCAAAGGGCATCAGCACATGCTCATCGATGCACTC 
AACTTTCAGCTCACAGTGGGACAGAAGCAAGTGATCCGTGAGATCAGCGCGGACATTGAACAACGCGTT 
CCCATGTCTCGTCTGCTCCAAGGTGAGGTTGGTTCGGGTAAAACCATCGTGTCGTTGATCGCGATGCTG 
CAGGCAATTGATTCCGGTAGGCAGTGCGCCATGCTCGCCCCGACGGAAGTGTTGGCCACCCAGCATGCC 
CGCAGCCTGAGCAAAACTCTCGACGACGCAGGCCTTGATATCAATGTTGTGCTCTTGACTGGCTCGATG 
CCCACGGGAGCCAAGAAGGAGGCTCTGCTGGAAATCATCTCCGGTGACGCAGACATTGTGGTCGGCACG 
CATGCGCTGATCCAGGACACCGTGGAGTTCTTCGACCTTGGCCTCGTGGTGGTGGATGAGCAGCACCGT 
TTCGGCGTGGAGCAACGCGATCAACTGCGGACCAAGGGCAGGGAAGGCCTGACCCCGCACCTATTGGTT 
ATGACTGCGACCCCAATTCCGCGCACCATCGCCATGACGGTGTTCGGCGACTTGGCGGTGTCCACGTTG 
CGTGAACTTCCAGGCGGGCGCCGGCCGATTCAAACCTCGGTGATACCCGATCACAAACCTGGCTGGGTT 
AAACGCGGTTGGGAACGCATCGGTGAGGAAGTCCTCGCCGGACGCCAAGCCTATGTGGTGTGTCCGCGC 
ATTGAAGGCGAAGGCGGCGTGCTGGAAATCCACGCCTATCTTTCCGAACAGGTATATCCAGGATTGAAT 
GTTGGAATGCTGCACGGTCGCATGGACACGGATCTCAAAGATTCGGTCATGCAGGAATTCGCCCAAGGT 
GAGATCGATATTTTGGTCGCCACCACGGTCATTGAGGTCGGTATTGACGTTGCCAACGCCACCGTCATG 
CTCATCCGCGAGGCGGAACGCTTCGGCGTTTCCCAGATCCACCAGCTGCGCGGCCGTGTTGGCCGTGGG 
CAGCACGATTCCCTCTGCCTGCTGCACACCACCTTCGACGAGGACTCCCCACAAGGCCAACGCCTCGCC 
GCAATTTCCACCACAACCGACGGTTTTCAACTCTCTGAACTTGATTTGCAGGTACGCCAAGAAGGCGAC 
GTGTTGGGCACCCGCCAGTCCGGCAGCGACACCAAACTCCGTCACCTCTCGTTTATCAGCGACCAAAAA 
ATCATCGAGCGTGCGCTTATCGACGCCACCGAGCTGGTTGCCGCCAGCCGTTCCAGGGCGCTTGAGCTG 
GTCAGCGACATCGCAATGATCAACCAGGAATACCTGGAAAAGAGC 

>RXS00724 - downstream 
T G AT AT T GAT AG G G T T T AAG T C A 

>RXS00823 - upstream 

CAAATGCAAAAAGCATCAGCAAGAGCGGGATGATCACCACAAGCAAACCTGTCATGGGAGTCATTCTAA 
TGATGAATCAAATCCGCGCTAACTTAAGGGT 

>RXS00823 

ATGGGTTCCATTACTCCGCAGAAGCGGCCTCGCGTGGGGTCTCACATCGCGAACAAGGGTCAAGAGACT 
GATATCGGGCGAAAACGCCGAGCTCGACGCATCAATCGCACACTCACCGTGGCATATCCGGATGCGCAC 
TGCGAATTAGATTTCACCAATCCGCTAGAACTCACGGTCGCCACCATTTTGTCCGCCCAGTGCACGGAC 
GTTCGCGTGAACCAGGTGACGCCCGCGTTGTTCAAGCGCTATCCGACGGCCACAGATTACGCCAACGCC 
GATCGCACGGAATTGGAGGAGTTCATCCGTCCGACAGGCTTTTACCGCAACAAGGCCACTTCTTTAATC 
GGCCTGGGTGAGGCACTAATTTCGCTTCACGACGGCCAGGTCCCCGGTACCCTTGAGCAGCTAGTTGAG 
CTGCCGGGGGTCGGGCGGAAAACCGCCAACGTGGTGCTGGGAAATGCTTTCGGTGTTCCGGGAATCACG 
GTGGATACACACTTTGGCAGGTTGGTGCGTCGCCTGAAGCTCACTGATGAAGAAGATCCCGTCAAGGTG 
GAAAAAGTGATGAACGAACTCATCGAAAAGCCTGAGTGGACCATGTTTTCACATAGGCTGATCTTCCAC 
GGACGTAGGATATGTCATAGTCGACGCGCCGCCTGTGGAGCCTGCATGCTGGCAGCTGATTGCCCATCC 
TTTGGTTTGGAGGGGCCGTCAGATCCATTTGAGGCGCAAAAACTCATTAAAAGTGATGATAGGGAGCAC 
CTGCTGAAAATGGCAGGAATG 

>RXS00823 - downstream 
T AG AAAAC AAAT G AC AAG C AG T G 

>RXS008 98 - upstream 

CAGGTATCGGCCTGTATCAAAAGCTCGGGTTCAGTGAACACCACCGACACCGGTACGCCGAACGGAAAT 
TCTAAAATCCAAAACAGCTAGGGTATAAGTC 

>RXS00898 

ATGCGCATCGTTAATTGGAACGTCAACTCTGCTCGCACTCGTGTGGACCGGATGGTCGATTTTTTGCTT 
CGCCATGATGTTGATGTATTAGCGGTGCAGGAAACCAAGTGTAAAGATGAGCAATTTCCCACCGAGCGT 
TTCACCGAAATCGGCTATGAGGTAGCCCATTTCGGCCTTAACCAGTGGAATGGTGTCGCCATTATTTCC 
CGCGTTGGCATTGAAAATGTGGAAACCCACTTCCCTGCCCAACCGGGATTCAACAAAGACATCACCAAG 
GAACAATCCATCGAAGCCCGCGCCATCGGCGCCCGCTGCGGTGGTGTCCAGGTGTGGAGCCTCTATGTT 
CCCAACGGCCGCGAAATCGCAGATCCTCACTACGACTACAAACTGCGCTGGCTATTCTCCCTGCGCAAC 
TACGTGATCGACACCTTGGAATACCGCCCCGAGGAAAAACTGGTGTTGCTCGGCGACTTCAACATCGCG 
CCCACAGACATCGACGTCTGGGACATCGCAGCCTTCGAAGGAAAAACCCACGTCACCGAACCAGAACGT 
GCAGCTTTCGACGGCCTCATCGAAGCCGGACTCAAAGAAACCACCCCCGGACCTGGTACCTACACCTAC 
TGGGATTACAAAGGCGCACGCTTCCTCAAAGGCGAAGGCATGCGCATCGATTTCCAGCTCGCATCCCCG 



Appendix A, Page 1 1 1 



Attorney Docket No.: BGI-127CP 



GCCCTTGCTGCAACCGCGGGTGAAACCTTTGTGGACGTTGAAGAACGCAGCGGAACCGGCGCCTCTGAC 
CACGCACCAGTCATCGTTGATTACAAGGTG 

>RXS008 98 - downstream 
TAACTGCGTATGATCTTTCAGAT 

>RXS01066 - upstream 

AAACGTATTCCTTGACCTGCGCATCAAGGTGCTGAAGAACTGGCAATCCGATCCAAAGGCTTTGAACCG 
CCTGGGCTTCTAGCTTTAAGGGGGTGAGTTC 

>RXS01066 

ATGCGTAGGGACAGTTTTCGGGAGCGCGCGCTAGTAGTCAAAACTTATGATTTTGGCGAAGCCGACCGC 
ATTATTGTGCTGCTCACCCGAGACCACGGCATCGTGCGCGGAGTTGCCAAAGGAGTACGCCGATCCAAA 
TCCCGGTTTGGGTCAAGGCTGCAGCTTTTTGTGGAACTCGACGTGCAGCTCTACCCAGGTAGAAAACTG 
TCCACCATCTCTGGCGCGGACACCGTCGGCTACTACGCATCAGGCATCATCGAGGACTTCACTCGGTAT 
TCCTGTGCGTCCGCCATCCTGGAAATCGCCACCCACATCGCAGGACTGGAAAACGATCCGCACCTGTTT 
GAAGAAACCACCCGGGCGTTGAAAAACATTCAGGACTCCCCAGAACCCATCCTCAACCTAGACGAGTTC 
ATGCTCCGCGCCATGAACCACGCCGGCTGGGCACCAAGCCTTTTCGACTGCGCAGCCTGCGGCCGACCA 
GGACCTCACAACGCATTCCACCCAGGCGTCGGCGGGGCAGTGTGCCTGTACTGCCGACCGCCGGGAAGC 
GCCGAAGTCCCACCAGAAGCACTACACATGATGTGGTTGGTCGCCAACGGCCAAGCAGCCCGCATTCCC 
CGGGAACACCCAGAGCAGCAAACCACCATTCACCAACTGACAACCGCGCATCTGCAGTGGCATATTGAA 
AGAAAGCTGCCCACGCTGGCGGTGCTGGATCAGGCC 

>RXS01066 - downstream 
TAGTGCTTAGGCTTAGGCGTCCG 

>RXS01277 - upstream 

TACTACTCGGTTCACGTTTACGTCGGCTGATCCAATTGGAGGCGCCCTCGGAAGCCGCCTTAAAAAACC 
TGCCGGTCAAAAGATCACTAACCTGAACTTC 

>RXS01277 

ATGACTGATTACACGTTCCTCGAAGACATTGACACCCCGGAAGCGCTCGCGTGGGCGGAAAAATGGTCG 
GGGGAAAGCGTCGAAAAGCTAAAAAGCCCAGCCAAGGACGCCCTGGAAGCCAGGCTGCTGGCTGCGTTG 
GACACCGATGATCGCATTGCCTACGTGAGCCGGCGCGGTGAGAAGCTGTACAACTTTTGGCGGGACGCG 
CAGCATCCGCGTGGAGTGTGGCGCACGACCACGTTGGAGTCGTATGAAAGTGACCAGCCGGAGTGGGAC 
GTGCTCATTGATGTGGATGCGTTGGCGGAGGATGAGGGCGAAAACTGGGTATGGAAGGGCGCGGTTGTG 
CGCTCGCCGGAGTTTGATCGGGCGTTGGTGAAGTTCTCGCGGGGCGGGGCTGATGCGACGGTGATTAGG 
GAGTTTGATCTGGCCACGGCTGCTTTCGTGGATGATTCGCCGTTTGAATTGAAGGAGGCGAAGTCCGAT 
GTCACGTGGGTTGATCTGGATACGTTGCTGGTGGGCACGGATACCGGCGAGGGGTCACTGACGGATTCT 
GGGTACCCGGCGCGGGTGCTCACGTGGAAGCGTGGGACTCCGCTTGAGCAGGCGGAGTTGTTCTTTGAG 
GGGTCGCGTCAGGATGTGGCGACTCATGCGTGGCGGGATTCAACACCTGGTTTTGAGCGGACGTTTGTG 
TCAAGGTCGTTGGATTTCTATAATTCGGAGACGTCGCTGGAAACCGAGGGTGGCCTGGTCAAGCTTGAT 
GTGCCGACCGATTGCGATGTCATTGTGAAGAAGCAGTGGATTTTTGTGAGTCCTCGGACGGATTTCGCT 
GGGATTCCAGCAGGTGGCTTGGGAGTGCTGCTGTTAAAGGAGTTCCTTGAGGGCGGGCGCGATTTTCAG 
CCTGTGTTTACGCCTACTGAGTCGACGTCGCTGCAGGGATTGGCCACGACAAAGAATTTCCTGGTTTTA 
ACGCTCCTTAATAATGTCTCCACAGAAATCGTCACAGTGCCGCTCAATGATCCGACAACGGAGCATGAA 
CACATTGACCTCCCAGAGCATGTCACCGCGCATGTGGTTGCTACCTCCCCGTTGGATGGCGATGAAATT 
TGGGTGCAGGCAGCGAGTTTCACCGAAGCGCCAACGTTGCTGCGTGCGGAGCTGCCTGGTGCGCTTGAG 
GCTGTGAAGAAGGCGCCGTTGCAGTTTGAAAATGCTGGTCAGGAGACTCGTCAGCATTGGGCAACCTCG 
GCGGATGGAACGAAGATTCCGTACTTTATTACAGGAGCCTTCGAGGAGGAACCACAAAACACCCTGGTC 
CACGCCTACGGCGGCTTCGAGGTTTCCCTTACCCCAAGCCACTCCCCGACCCGCGGCATCGCATGGTTG 
GAAAAGGGCTACTACTTTGTGGAAGCCAACCTGCGTGGTGGCGGTGAATTCGGTCCGGAATGGCATTCG 
CAGGCAACCAAGCTGAACCGCATGAAGGTGTGGGAGGATCACCGCGCGGTGCTCGCCGACCTTGTGGAG 
CGCGGCTACGCAACGCCGGAGCAGATTGCGATTCGTGGCGGATCCAACGGTGGTTTGCTGACAAGTGGC 
GCGTTAACTCAGTACCCAGAAGCATTCGGTGCGGCAGTTGTGCAGGTGCCGTTGGCTGATATGTTGCGC 
TATCACACCTGGTCAGCGGGTGCTTCGTGGATGGCGGAGTACGGCAACCCTGACGATCCGGAGGAACGG 
GCGGTGATTGAGCAGTACTCGCCGGTGCAGGCGGTGGTGGGCGTCGAGAAGCGAATTTATCCACCCGCA 
TTGGTGACGACCTCAACCCGGGACGACCGCGTCCACCCCGCGCACGCGCGCCTTTTTGCTCAAGCTTTG 
CTTGATGCGGGCCAGGCCGTGGAT TACTACGAAAACACCGAGGGCGGCCATGCCGGCGCGGCGGATAAC 
AAGCAGACCGCGTTTGTGGAATCGCTGATCTACACCTGGATCGAGAAGACTTTGGATCAGCAGGGTAGC 
ATT 
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>RXS01277 - downstream 
TAATACCTATGATTATGCGAAGG 

>RXS01438 - upstream 

CCATTAGCAGTCGCACCCCGATAGGAGTCGAATCTACAAGTGGAACCCCCGCTCACATACTCCACATTT 
T T T AG AAC C C C T T T AAG G AAT C G AAC T T T AT 

>RXS01438 

ATGTCTCGCCCTTTGCGTGTTGCCGTTGTCGGTGCAGGTCCAGCAGGAATCTACGCGTCTGATTTGTTG 
ATGAAATCCGACACGGACGTGCAGATTGATCTTTTTGAACGTATGCCAGCGCCTTTCGGTTTGATCCGT 
TATGGTGTTGCGCCTGATCACCCTCGCATCAAGGGCATCGTGAAGTCCCTGCACAATGTGATGGACAAG 
GAGCAGCTGCGTTTCTTGGGCAACATTGAGGTCGGCAAGGACATCACTGTTGAGGAGTTGCGTGAGTTT 
TATGACGCGATCGTGTTCTCCACTGGCGCTACTGGCGACCAGGATCTTCGGGTTCCAGGTTCTGATCTG 
GAAGGTTCGTGGGGCGCTGGCGAGTTCGTTGGTTTCTATGATGGCAACCCGAACTTTGAACGCAACTGG 
GATCTTTCTGCTGAGAAGGTAGCGGTTGTTGGTGTCGGTAACGTGGCGTTGGACGTTGCTCGTATTTTG 
GCGAAGACTGGCGATGAGCTGCTAGTTACTGAAATCCCTGACAATGTCTATGAGAGCTTGGCTAAGAAT 
CAGGCTAAGGAAGTGCACGTTTTTGGTCGTCGTGGACCTGCTCAGGCGAAGTTCACTCCGTTGGAGCTG 
AAGGAACTTGACCATTCCGACACCATCGAGGTGATCGTGAACCCTGAGGACATTGATTACGATGCAGCT 
TCGGAGCAGGCTCGTCGTGATTCCAAGTCTCAGGACCTCGTGTGCCAGACTTTGGAAAGCTACGCGATG 
CGCGATCCTAAGGGCGCTCCTCACAAGCTGTTCATTCACTTCTTTGAGTCCCCAGTGGAGATCCTCGGT 
GAGGACGGCAAGGTTGTTGGCCTCAAGACTGAGCGTACTCAGCTGGACGGCAACGGTGGCGTGACTGGC 
ACCGGCGAGTTCAAGACCTGGGATATGCAGTCAGTTTACCGCGCGGTAGGTTACCGTTCTGATGCGATC 
GAGGGTGTTCCTTTTGACGATGAGCGCGCGGTTGTCCCCAACGACGGCGGCCACATCATCGATCCTGAG 
GTCGGCTCCCCCATCACTGGCCTGTACGCCACTGGCTGGATCAAGCGTGGCCCAATTGGACTGATCGGC 
AACACCAAGTCCGACGCCAAGGAAACCACTGAGATGCTGCTTGCTGATCACGCTGCTGGTTCTTTGCCT 
GCGCCTGCAAAGCCTGAGTTGGAGTCCATCATTGAGTTCCTCGATGAGCGCAAGGTTGCGTTCACCACA 
TGGGATGGCTGGCACCTGCTGGATGCTGCGGAGCGCGCGCTGGGTGAGCCTGAGGGCCGCGAGCGCAAG 
AAGATCGTTGAGTGGAATGACATGGTGCGCCATGCTCGTCCAGAATACGACATC 

>RXS01438 - downstream 
TAAAGTCGCTTAAAGCCTCAAAA 

>RXS02145 - upstream 

CACTGCCACAGCTGCCAATTACCGTTGATGAAGAGGGCTACCTCATCGCCGCTGGTAACTTCATTGAGC 
CACTCGGCCCTGCATTCTGGGAGCGTAAGTC 

>RXS02145 

ATGAGTCTAGCTACCGTGGGAAACAATCTTGATTCCCGTTACACCATGGCGTCGGGTATCCGTCGCCAG 
ATCAACAAGGTCTTCCCAACTCACTGGTCCTTCATGCTCGGCGAGATTGCGCTTTACAGCTTCATCGTC 
TTGCTGCTGACTGGTGTCTACCTGACCCTGTTCTTCGACCCATCAATCACCAAGGTCATTTATGACGGC 
GGCTACCTCCCACTGAACGGTGTGGAGATGTCCCGTGCATACGCAACTGCGTTGGATATTTCCTTCGAG 
GTTCGCGGTGGTCTGTTCATCCGCCAGATGCACCACTGGGCAGCCCTGCTGTTCGTTGTATCCATGCTG 
GTTCACATGCTCCGTATTTTCTTCACCGGTGCGTTCCGTCGCCCACGTGAAGCAAACTGGATCATCGGT 
GTTGTTCTGATCATCCTGGGTATGGCTGAAGGCTTCATGGGTTACTCCCTGCCTGATGACCTGCTCTCT 
GGTGTTGGTCTTCGAATCATGTCCGCCATCATCGTTGGTCTTCCGATCATAGGTACCTGGATGCACTGG 
CTGATCTTCGGTGGAGACTTCCCATCCGATCTGATGCTGGACCGCTTCTACATCGCACACGTTCTAATC 
ATCCCAGCTATCCTGCTTGGCTTGATCGCAGCTCACCTGGCACTTGTTTGGTACCAGAAGCACACCCAG 
TTCCCAGGCGCTGGCCGCACTGAGAACAACGTGATCGGTATCCGAATCATGCCTCTGTTCGCAGTTAAG 
GCTGTTGCTTTCGGCCTCATCGTCTTCGGTTTCCTCGCACTGCTTGCTGGTGTCACCACCATTAACGCA 
ATTTGGAATCTTGGACCGTACAACCCTTCACAGGTGTCTGCTGGTTCCCAGCCTGACGTTTACATGCTG 
TGGACAGATGGTGCTGCTCGTGTCATGCCGGCATGGGAGCTCTACCTCGGTAACTACACTATTCCAGCA 
GTCTTCTGGGTTGCTGTGATGCTGGGTATCCTCGTGGTTCTGCTTGTGACTTACCCATTCATTGAGCGT 
AAGTTCACCGGCGACGATGCACACCACAACTTGCTGCAGCGTCCTCGCGATGTTCCAGTCCGCACCTCA 
CTCGGTGTCATGGCGCTTGTCTTCTACATCCTGCTTACCGTTTCTGGTGGTAACGATGTTTACGCAATG 
CAGTTCCATGTTTCACTGAACGCGATGACCTGGATCGGTCGTATCGGCCTCATCGTTGGACCAGCTATT 
GCATACTTCATCACTTACCGACTGTGCATCGGCTTGCAGCGCTCTGACCGCGAGGTCCTGGAGCACGGC 
ATCGAGACCGGTATCATCAAGCAGATGCCAAATGGTGCCTTCATTGAAGTTCACCAGCCACTTGGCCCA 
GTTGATGACCATGGTCACCCAATCCCACTGCCATACGCTGGCGCTGCGGTTCCAAAGCAGATGAACCAG 
CTTGGTTACGCTGAGGTTGAAACCCGCGGTGGATTCTTCGGACCTGATCCAGAAGACATCCGTGCGAAG 
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G C T AAG G AAAT T GAG C AC G C AAAC C AC AT T GAG G AAGC G AAC AC TCTTCGTG C AC T C AAC G AG GC AAAC 
AT T G AG C G T GAC AAG AAT G AG G GC AAG AAC 

>RXS02145 - downstream 
TAGTTTCTAGGACTTCATCTCTG 

>RXS02308 - upstream 

GGGTGAGATTGGAATGATTTCGGCCCGGGCGCTCGAAAACCGTGATAGACACAATGAACCGAGCAAATC 
CGCCAGGAAATAAATTAAGTAAGGAATATCC 

>RXS02308 

ATGAGTGAAACCCAGTCGAATTCAGTGTCAGCGGTAATGCCTGCGCAGCTCCCTCCAGGGCCTGCCGAG 
CGTACTGTGTACTCCTACGGTGTTCGCGCAGGGGATCAGGTGCACATTTTAAGAATGGAGGCTTTTGAT 
TCTGACGCGAATATTGTCGGCGAAAGGGACATTGAGGCGCATGCTGAACAAGTCTTTAAGAACCTGCAA 
GCAGTAATCCACGAGGCAGGAGGAACGATCAACAACATTGTTTCCACCACTACTTATCTTGCCGATGTC 
ACCGATGCTCCCGTTGTTAACGCTGCTCGCTCCCGCTATTTCACCGGAGAAGTATTGCCCACCCACACC 
GTAATTGGAGTTGCTGCTCTTGCTCGGCCACAGTTTCTAGTCGAGATCTCAGCGGTGGCCTATTTGGGG 
GACCTTTCAAAAGAC 

>RXS02308 - downstream 
T AG AT ACAT GAT TATTTTT GC AT 

>RXS02476 - upstream 

CGGGCGGAGTTCTATCAACAT TACGCAAAGGCATAAGCTTTATTATTCCACTCGGTGTGACATATGACC 
TAAAGTGCCAGTCAGTACAATCATTTAGGTC 

>RXS02476 

ATGTCATTTACAGCTTTTCAAACAGCCCTGCTCGTGTGGTTTAGAGCAAATGCCCGCGATCTTGCGTGG 
CGTGATCCCAATACTTCAGCATGGGGAATTCTCCTTTCAGAGGTGATGAGCCAACAAACTCCCGTCGCG 
CGAGTCGAGCCGATTTGGCGTGAGTGGATGGAAAAATGGCCCACTCCGGAAGATTTCGCGAATGCGAGC 
ACCGATGAGATTTTGCGGTCGTGGGGCAAGTTGGGCTATCCACGTAGGGCGCTGAGGTTGAAGGAATGT 
GCGGAGGTGATCGTCGAAAAGCATGCCGGCGAGGTGCCGGATACGGTGGAGGCGCTGCTCGCGTTGCCG 
GGGATCGGTGATTACACGGCGCGCGCGGTCGCGGCGTTTCATTTTGGGCAGCGCGTGCCGGTGGTCGAT 
ACGAACGTGCGTCGCGTGTACCAGCGCGCGGTAGCCGGACGTTACCTTGCGGGGCCTGCGAAAAAGCAA 
GAGCTTATCGACGTCTCCCTTCTCCTTCCCAACACTCACGCCCCAGAATTCTCTGCCGCAATAATGGAG 
TTGGGTGCTCTTATCTGCACGGCCACTTCCCCAAAGTGTGACACCTGCCCACTGCTTGACCAGTGTCAA 
TGGCAAAAACTTGGCTGTCCCTCCCCGAGTGAAGAGGAGCTGGCTTCAGCGAAAAAGCGTGTGCAGAAA 
TTTGTGGGAACCGACCGACAAGTCCGTGGCCTAATCATGGACGTACTGCGCAATGCCACCGCACCTGTG 
CCACTATCCGCGATTGATGTCGTGTGGCCTGACGATGCCCAACGCTCCCGGGCGCTGTTTTCGCTCATT 
GAGGACGGACTCGCGGAACAAAATGAGGCGGGTTATTTCCACCTGCCACGG 

>RXS02476 - downstream 
TAAACCACTGCGCGCCTGCAAAA 

>RXS02 641 - upstream 

AGGCTTCTCAGTTGTTTCATATAGTCTCAGCCGCACCAATATCATCAGGGAGAACATCGTGCAGCAACG 
ACGCCGCATCAGCGAGACTCGGAAAAAACCG 

>RXS02641 

ATGCTCGCTATTATTTTGACCGCCGTATTGGGCGCATCTGGCCTTGCAGCCGCTGGCACTCAGTACCTC 
AATACTCAGGGCGAAGGCATCGGTCCGGTCGCCGTCCAAAACGACAGTGAATCGTTTAATTCCGGCACC 
AACGTGGTTGTTGAAGACGCAGCAGTCACCGCCCAGGGTGAAGGCGGAGGCGCTCGCACCGTCAAGGAA 
TTCCAGCGTGACCAGCAATTCTCTAGTTTTGCTCTTACCTGGACCGGTAAAAAAGACATCACTGCTTTT 
GTTCGCGCAGAACAGGAAGACGGCACCTGGTCACAGTGGTACGACTTGGAGCCAATGGTCAATGAAGAT 
CAAGGCACCAACGGAACTGAGCTGATCTGGCACGGCCCTACCAACAAGATCCAGGTTTCCACCCTCAAC 
GTGGATCTCTTTGGAGCAGATGCTGCAGCCGCTGATGAAAACGGTCAAGACATTCCAGCAGTAGATGCA 
GCCGAGGCAGCGCCAGCAGCAGAACCTGCACCAGCTGAAGCACCAGTCGAGGAAGCTCCTGCACCTGTC 
GCAGAACCAGCACCAGCTGCTGAACCTATCGCTGAGCCAGTCGCTGATTACTCAGCAAATGACGGCCTC 
GCTCCCCTGCCATCCAACTATGGCGACATCCAGCCTGTTGCCGATGTTGATGACGGCCTAAACGCAGTA 
TTTATCGATGGCAACGCTGATGCAGGCGTGGGTATCGCTAACGTTGCTGACACCGATGGCATGCCAAAG 
GTGATTTCTCGTGCTGGTTGGGGTGCGGACGAAAGTCTGCGCTGCTCAAACCCAACTATTGATGATGGC 
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GTTTCTGCGATCACCATTCACCACACTGCGGGTTCCAACAACTACACCGAGGCGCAGGCTGCAGCCCAG 
GTTCGTAGTGCTTACAGCTACCACGCCAAGAACCTCGGCTGGTGCGATATCGGATACCAGTCATTGGTT 
GATAAGTACGGCAACATCTACGAAGGCCGTGCCGGCGGCATGACCAATGCTGTTCAGGGTGCTCACGCT 
GGCGGCTTCAACCAGAATACTTGGGCAATCTCCATGATTGGCGACTATTCCTACAACGCTCCCCCTCAG 
GAAACCATCAATGCTGTCGGTGAGCTTGCTGGTTGGCGTGCAAAGGTTGCCGGTTTCGACCCAACTGGG 
ACTGATACTCACTACTCGGAGGGTACTTCTTACGCGAAGTACTCCTATGGCACCCGAGTGTCACTTCCT 
AATATCTTGGCTCACCGCAATGTCGGCCTGACCGCATGTCCTGGCGATGCTGGCTATGCGCAAATGGAG 
AATATCCGCCAGATCGTTAAGGCAAAGTACACCAGCTTGCAGAATGGCAACACAGGTGGCACGACTACC 
ACCCCGGCGACAACGCCGAAGGAGACGTCGACAAGCAATGCTCCTTCGACGACCACTGCCCAGCTTGTA 
ACTCCCGCTGAACCTCAGCAGTACAGCGAATCCGATGCCCTGGCAGCTCTGCTGACAGGTGGCTCTTCC 
GGCGGCACCGACCTGCTCAATGGCGCAAACTCTGAGCAGCTCCTGACTGGCCTGGGTTCCATTGCGGCT 
GTGCTGATTGCTGCGTCTTTGGCTGATGGTGGCCTGAATGGTCTGATCAGCAATGTTGGTAGCAACAAC 
GGCGTCCCAGTGCTTGGCGATATCAAGATCACTGACGTCATCCCAATCGTTGATACCGCGATCAACCTA 
ACCGGAGACAATAAGTACTCTCGCGGTTGGAACGACCTGAACAACACGCTTGGACCAGTGCTTGGCGCT 
GCCACTGGTGGCGAAACCACCGTGAAGTACACCAGCGACCAGAACTCTGAGGTTACTTTCGTGCCGTTT 
GAAAATGGCATCATGGTGTCTTCCCCTGAGGCTGGAACTCACGGCCTGTGGGGCGCAATCGGTGACGCG 
TGGGCTCAGCAGGGCGCTGACCTTGGCCCTCTGGGACTTCCAACCAGTAATGAATACACCGTTGGCGAA 
CAGCTTCGTGTTGATTTCCAGAATGGTTACATCACTTACGATTCTGCGACTGGCCAGGCAAGCATTCAG 
CTGAAC 

>RXS02641 - downstream 
TAGTCTCAATTAGAGCCGAAAAC 

>RXS02 650 - upstream 

GAATTTTTGCTGCAACTGTGTAAAAACCAGCGCTGAATTAAAGATCACCTTTCACCCTTAATTGAGCCT 
GGGTGGAAGTTTCTACCGCTCATGGGGAAAG 

>RXS02650 

ATGGTCAACGTGACCTCAAAGGATGCAGGGGCAAACGTGACCCCCATGAGTAAGAAAGAAAAGAGGACA 
ACCGTTAAACAGGTGGTTGCCTTGATGGCCGCCATCGTTGTGGTGATTGCGTCCCTAGACCAAATAGTC 
AAGCAGATTATGCTTAGTTGGTTGGAACCTGGCGTTCCCGTTCCCATCATTGGGGATTGGTTCCGCTTC 
TACCTCCTGTTTAACCCCGGAGCCGCATTTTCGATGGGTGGGGAAAACAGCACCTGGATCTTTACAACC 
ATCCAGTTGAGCTTCGTCATCGGTATCGCAATTTATGCCCCACGCATCAAACACAAGTGGATCGCGGCA 
GGACTTGCCCTTGTTGCCGGTGGAGCCTTGGGAAACGTGTTGGACCGGTTGTTCAGAGATCCTTCCTTC 
TTCTTCGGACATGTTGTTGATTACATCTCCGTAGGAAACTTTGCAGTATTTAATATCGCCGATGCCTCG 
ATTTCTTGCGGCGTCGTGGTGTTCCTGATCGGAATGTTCCTTGAGGACCGTGAAAACGCCCAGCATGCC 
AAAGCAACT GACGAGAAGGAT GAGGCC 

>RXS02650 - downstream 
TGATGAACAACCGACAAAGCAGA 

>RXS02760 - upstream 

TAGCATGGGACGAAAGCTGTTAGATAGCATGTTGCATCCCTGCGTTGGCTGATTATCGCTGGGTTTTAG 
G G T C G A TAG AT AG G T T G G G AG AAC AC G CAT T 

>RXS02760 

ATGAGCGATGAGAACAT TAACGAGTTTGAGCAGGACGAGGATCTGAACTTCGGCGCGAGCTTTAGTGAT 
GAATTCGCAGATGACGATTTCGATGCAGAAGCAGACGTAGAAGCAGATGCTGCTGCAGAGGCCTCTGCC 
CTGGAAGCTGAGCAGGATCTGGAAGAAGAGACCCTAGATGCTCCAGAAGAAGCCGCAGAAGAAGCTCCT 
GCTGCTGCAGAGTCCGAAGCTCCAGTAGAAGAGGACGAAGAGGCTGACAGCCTTGCTCAGGCGGCTGCT 
GCACTTGGTGACACCGATGAGCAGGACGCGGATGCAGAGTACAAGGCTCGTCTGCGTAAGTTCACTCGT 
GAGCTGAAGAAGCAGCCTGGTGTTTGGTACATCATTCAGTGCTACTCCGGCTACGAGAACAAGGTGAAG 
GCGAACCTTGACATGCGTGCTCAGACCCTTGAGGTTGAGGATGACATCTTTGAGGTTGTTGTTCCTATC 
GAGCAGGTCACTGAGATCCGTGATGGTAAGCGCAAGCTGGTTAAGCGTAAGTTGCTGCCGGGCTACGTT 
TTGGTCCGCATGGACATGAATGACCGCGTGTGGTCTGTTGTTCGCGATACACCTGGTGTGACCAGCTTT 
GTGGGTAACGAGGGCAATGCAACTCCTGTGAAGCACCGCGATGTTGCGAAGTTCTTGATGCCTCAGGAG 
CAGGCTGTTGTCACCGGTGAGGCTGCTGCTGCGGCTGCCGAGGGTGAGCAGGTTGTGGCTATGCCTACC 
GATACCAAGAAGCCTCAGGTTGCTGTGGACTTCACTGTTGGTGAGGCTGTGACCATTCTGACTGGTGCT 
TTCGCTTCTGTTTCTGCAACGATTTCTTCTATCGATCCTGAGCTGCAGAAGCTGGAAGTTTTGGTGTCC 
ATCTTTGGTCGTGAAACTCCTGTTGATCTCAGCTTCGACCAGGTTGAGAAGGTTAGC 
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>RXS02760 - downstream 
TAGTAGCTAAACTGCACCACTTA 

>RXS02830 

CGGCGGCTGGAAGACAGCCTTGGCGTGTCGCTGTTTGAACGGGCCGGGCGCGGGCTGGCGCTGACAGGG 
GCGGGCGATCAGCTTTTGTCGCAGGCGCGCCGCCTGATCGCCCTGAACGACGAGGTATACGCCCGCTTG 
AACGCCGGTGCCTACGAGGGCGAGGTGACGCTGGGCGTGCCTCAAGACGTGATCTACCCCGTCATCCCG 
CGCGTCTTGCAGCAATTCGCCCGCGATTTTCCCCGCGTGCAAATTCACCTGATCTCGAACTTCACGCTG 
ATGCTGAAAGAACAGTTCCGCCGCGGCGAAATCGACGTGATGCTGACGACCGAGGACGAGCTGGGCGAG 
GGCGGCGAGACGCTGGCCCAGCGCGAGCTGATCTGGGTCGGCGCACCGGGCGGGTCGGCGTGGACCCGC 
AGGCCGCTGCCCTTGGCGTTTGAACGCGCCTGCATTTTCCGGTCTTTCGTGCAGCGCCGCTTGGATGCC 
AACAGCATCGATTGGCAGATGGTGGTCAGCAGCGAATCCACACGGACAATTGAAGCGACCGTCAGTGCC 
GATCTGGCGGTGCATACCTATATCGAGGGGGCCGAGCCGGCGCACCTCGAGCGTATTGCCACAACGGCG 
CCCTGCCGGAACTACGTCTTTCAACAT 

>RXS028 30 - downstream 
TAACCTCTATTATG 

>RXS02990 - upstream 

G AAG AC T AAG C AC C AG T T T T AAC AAAGC AG G GAC AAT C C AC AC AC T T AAAC CAT GAT GTGGCTTGTTCC 
TGCTTTTTCGTCAACGAAGGGCAACAACGCG 

>RXS02990 

ATGGATATCCAAGCCGAAAAGATTGAAAAGCTCAGAAAAGCACTCGACAACTTTGAACGCGCTCATGCG 
CGAGGCGAATCAGACTTCTTTGACCATGAAAAAGAAGAAAAGAAAGCCAACGTACGCAGACGTGCCCTG 
CTGCTGCTTAACCAACGCGCACGATCAGTCAACGAACTAAGCACCAGACTTAAAGCACTGGAGTTTGAG 
GAAGACATCATCAATGAGGTCATTGGCGATCTCACCAGATCCAAACTGCTTGATGATGAAGTTTTTGCC 
ACTGAGTGGGTTCGGCAACGTGCTGCCAGGCGAGGAAAATCTTCGCGTGCGCTGGACCGCGAACTGCAG 
GAAAAAGGCGTCGACAAGCAAACGCGTGCTGCGGCGCTTGAGCAAATCGACCAGGCCGATGAGCGGGAC 
ACGGCGCGGGCGGTGGCCGTGAAAAAGGCGCGCTCAGAGACCAAGATTCCGCAGGACCGCGCCGACTAC 
GACAAAGCGCTTCGGCGCGTGGTTGGTGCGCTGGCACGGCGGGGATTTCCGGCTGGAATGTCCATGGAC 
CTTGCGCGGGAAGCGCTAGACGCGCGAATCGAGGATTTGAAAAAC 

>RXS02990 - downstream 
TAAACCCCGGATGGGAATCATCC 

>RXS03098 - upstream 

GACCGTTTTGTCGATCGCACCGCTGCTGGCTCGCACCATCAACGAGATCTTCGAAAACGGTTCCGTCAC 
CACCCTCTTCGAGGGCGAGGCCTAAACACCC 

>RXS03098 

ATGCCCACCACGGACGTCTTCAACCGCGTCCGGTTGGCATTGGAACCTCTAGCTGATCCCGCACGTGCC 
ACCGGAATGGCAAGCTACATGCGGGATCAGTTTTCTTTTCTCGGCATCCCATCCACCCCCAGAAAAGAA 
GCCTGCAAACCCGTGCTGTCCGCGCTAAAAGAGTTGGACACTGACTTTGTCTCAGACTGCTTTGGCGCA 
GCTGAACGGGAATACCAGTATGTCGCCTGCGATCACATCAATCGCGTCGGCATCACCGATTTAGGTTTT 
GCCAAAGCATTAGTGCAGACCAAATCCTGGTGGGACACCGTCGATTCCCTAGCAAAACCGATCGGCGCC 
AAACACGATGATGATCTGATGAAAACGTGGGCGCTTGATGAGGACTTCTGGGTGCGCCGCATCGCGATC 
ATCCACCAACTGGGCCGCAAGAAAAACACCGACGCTGCCCTGCTGGCCTGGATCATCGAGCAGAACCTC 
GGCTCCAGCGAGTTCTTCATCAACAAAGCGATCGGCTGGGCACTGCGGGATTTCGCCCGCCACGACCCC 
AGCTGGGTCCGGGCTTTTGTCGACGCCACGGACCTTTCCCCACTGAGCCGGCGAGAAGCCCTGAAGAAT 
ATT 

>RXS03098 - downstream 
TAGCCCTCAGGCATCATCTGAGC 

>RXS03175 

GTCCGCGCAAGCGAAAAAGACACCGCCACCGCACTGCAACCCGCCTTAGATAACGGATGGCACTACATT 
GGTGCCCCAGCAGCTGCCAAGGGACGTGCCGGTGTCGGCATTTTGTCTAGGCATGAACTTGAAGATGTG 
AACATCGGTTTTGGATCTTTCCTTGACTCCGGCCGCTACATTGAAGCAACCATCAAAGACACCACCCTG 
GATGTGCCAGTAACCGTGGCATCTCTTTACCTCCCCTCAGGTTCAGCGGGCACCGACAAGCAGGATGAA 
AAGTACCGCTTCCTCGATGAATTCGAAGGGTTCCTGGACCAGCGCGCTAAAGAACGCTCCCACATGGTC 
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ATCGGTGGCGACTGGAACATCTGCCACCGCCGCGAAGACCTGAAAAACTGGAAAACCAACCAAAAGAAA 
TCCGGTTTCCTTCCCGACGAACGCGCATTCATGGATTCAGTCTTTGGCACCTTCCCAGATGAGGCAACC 
CAGGTTGCAGGGGCCGGCGACTTCTTCGGTGCCGTGGACTATGAAGGAACGAGGCGTCGAGAAGCAACT 
ACGGACCCTGCGTGGTTCGACGTTGCACGTCGCCTGCAACCTGAAGGCGACGGCCCCTACACTTGGTGG 
ACCTACCGCGGAAAAGCCTTCGACACCGGCGCCGGATGGCGCATCGACTACCAAGCAGCAACCGCAGCG 
ATGCTCGAACGCGCAGAACGCTCCTGGGTAGACAAAGCCGCTGCATACGATTTGCGCTGGTCAGATCAC 
TCACCACTGAACGTGATCTACTCC 

>RXS0317 5 - downstream 
TAAAATGCTGCTGACAATTCTAT 

>RXS03207 - upstream 

CCCCAATGTGGGGGTGTTAAGAACTCCATAAAAGCGCTTGGGAACTTTTTGTGGAAGCAGTCCGTTGAA 
CCTCTTGAACCGCGAATTTAGGAGGCCAGTT 

>RXS03207 

ATGACAGCACCGTCCACGCAGGATCTCGCAACGACTGAACGTGAGGTAGATCCCGGCAGCAGAAGGGGC 
CAAACCAACGACAATCCCTCGCAGGACCTTGTTCGCGTTTACCTCAACGGCATCGGCAAAACTGCCTTG 
CTTACCGCGGAGGATGAAGTTGAGCTCGCACAGACCATTGAGGTTGGCCTTTATGCAGAGCACCTTCTG 
AAAAACTCTGAAGAGCCACTCACCCGCGCCATGAAGCGCGATCTAAAGGTTCTTGCCAAGGACGGCAAG 
AAGGCTCGTTCCCACCTCCTCGAGGCAAACCTGCGCCTGGTGGTGTCCCTTGCTAAGCGCTACACCGGC 
CGCGGCATGCCACTGCTGGATCTTATCCAGGAGGGCAACCTCGGACTGATCCGCGCGATGGAAAAGTTT 
GATTACTCCAAGGGCTTTAAGTTCTCCACCTACGCAACCTGGTGGATCCGCCAGGCAATCACCCGCGGC 
ATGGCAGATCAGTCCCGCACCATCCGCCTCCCAGTCCACCTTGTGGAGCAGGTGAACAAGCTTTCCCGC 
ATCAAGCGCGAGTTGTACCAGCACTTGGGCCGTGAAGCCACCAATGAGGAACTCGCAGAAGAGTCCGGC 
ATTGAAGAGTCCAAGATTGAAATGCTGCTTCGTCAGTCTCGCGATCCAGTGAGCTTGGACATGCCAGTC 
GGCGCCGATGAAGAAGCTCCTTTGGGTGACTTCATTGAGGATTCTGAGGCCACCGATGCAGAATCCGCA 
GTGGTTGCTTCCATGCGCCACTCCGATATCCGCGCGGTCCTTAACACTCTCGAGCCACGCGAGCAGGAT 
GTCATCCGTTTGCGCTACGGCCTCGATGACGGTGTGCCACGCACCCTTGATCAGATTGGTCGCCGCTTC 
GGACTGTCCCGTGAGCGCGTCCGCCAGATAGAGCGTGAAGTCATGAGTAAGCTCCGCGATGGAGAGCGC 
GCATCACGTCTTCGTGAGTACGCCCAG 

>RXS03207 - downstream 
TAAAAGCGTGAACTAACAATCGAAGCGTCG 
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> RXA00005 (1-1608, translated) 536 residues 

MHHEQPEGCE VGIRRTIPEE SRTAFLDMIN QGMSGLAAST AVGVSEFTGR KWAKAAGVKL 
TRGPRGGNAF DTAEKLEIAA SMLEKGCLPR EIGEYVGMTR ANISLWRKQG PDKLRQRAAT 
LRTGKRAAEF IHAPVMGPYY GPRTLHQVLR EDYTTLFDEL SALGLPAQVC GALLHLAPPP 
SLRFSYMSCV VPLFADEIKV VGQGTRLSLE EKMMIQRFHD TGVSAAEIGR RLGRCRQTIS 
RELRRGQDDD GRYRARDSYE GAIRKLARPK TPKLDANRRL RAWVEALNN KLSPEQISGL 
LATE HAN DSS MQISHETIYQ ALYVQGKGAL RDELKVEKFL RTGRKGRKPQ SKLPSRGKPW 
VEGALISQRP AEVADRAVPG HWEGDLVIGG ENQATALVTL VERTSRLTLI KRLGVNHEAS 
TVTDALVEMM GDLPQALRRS LTWDQGVEMA EHARFSWTK CPVFFCDPHS PWQRGSNENT 
NGLVRDFFPK GTNFAKVSDE EVQRAQDLLN YRPRKMHGFK SATQVYEKIV VGASTD 

> RXA00011 (1-357, translated) 119 residues 

VNTTDSAVRL THIPTGIVVT CQNEKSQIQN KASAMRVLQA KLLERKRQEE RAEMDALGAG 
GNASWGNQMR SYVLHPYQMV KDLRTNFEVN DPQKVLDGDI DGLLEAGIRW RMAESQSAE 

> RXA00012 (1-876, translated) 292 residues 

MRPEFSAELS ELDSTLTTIE KVLNPQEMSD RVRELEAQAA DPSLWDDPDH AQQVTSELSH 
VQAELRKITD LRQRIEDLPI MVELAEEEDG DTSIAEEELA DLRSLIDALE VKTMLSGEYD 
AREAVINIRS GAGGVDAADW AEMLMRMYTR WAEKNGHKVD IYDISYAEEA GIKSATFVVH 
GDYMYGQLSV EQGAHRLVRI SPFDNQGRRQ TSFAEVEVLP VVEKVDSIDI PDADVRVDVY 
RSSGPGGQSS EHHRLCRAPD PHPNRHRGDL PKREITDPKQ GIRDACSPGK TA 

> RXA00016 (1-894, translated) 298 residues 

VIRFRFVDDA RKTYSVKRIC DVLKLNRSSY YKWKSTAFTR EKRLLSDAIL GVQVKTVFTT 
HSGCYGAKRI AAELKDQIGH DLANHKRVAR IMRSLKLFGY TKKRKVTTTV PDKTKTVFPD 
LVGRKFTADK PNQLYVGDIT YLPIQDGSNM YLATVIDCYS RRLVGFSIAD HMRTSLVQDA 
LLMAKDQRGN LKGAIFHSDH GSVYTSHAFQ ETCKKLGIRQ SMGSIGTSAD NALAES FNAA 
MKREVLQDSK TFENQLCCRR DVFRWCTRYN TVRRHSWCRY LAPVVFEERG PAILRSAS 

> RXA00017 (1-294, translated) 98 residues 

MPRKTYTEEF KRDAVALYEN SAGTSIQKIA NDLGINRMTL KNWI TKYGAN STPHGANTAT 
ALSEAERIRQ LEKENALLRE ERDILRKAAK YFAEETNW 

> RXA00019 (1-1860, translated) 620 residues 

MTVTSPAALA LSDMSYVDII KKKRGWTTEF FHSTINTGET TTPLPDSDRA TALIHDHITK 
AQEITIITDF DM DG I SAG VI AYAGLAELGA QVNMVVPDYR GERNVTASDI DRALELYPAT 
SLIITCDVGI GSHEGIARAH ERSIAVLVTD HHMEVEPCQA DVVLNPNRID SDYPNKDICG 
AQVI FATLSD YARRYRADKI IDINLLAVFS GIGALADVMP LTRDTRPTVK QAIALLRLAI 
PQVSKNRFGG WDTYAARSVN PDTSTLMHIV NASQHDHRFI AAFQGISILL GELIAQKKLV 
NIDNISESFI GFTLGPMFNA TRRVGGDMHD SFLVFAPHAA LASQPSMNPN RHAAISRIID 
NNERRKELSK SSYAAVHSSD QPYAPFVWLS EAPSGILGLI ASQLTRESDV PAIVINPDTL 
SGSARSPEWA PIITQVNTLS AQGHGGIHAA GHEYACGMRF DNHDDIVTFV ATLDALDKNT 
PREAQPADLH LVDIDHARPV LDNPSLTQEL STVDAAVDAA QLLVLIDQLD QLQPFGHGFT 
YPRIDVTFRP AETEFKVMGQ HHQHLKVTTH SGLTLLWWNK AQQLDEIAQS ELVTMSVELD 
VNMFRGFISP QGIVSACTVI 

> RXA00046 (1-696, translated) 232 residues 

MDLNTQRSKL YAQLQGQLIV SVQAPDGHAM RDTHTLTHVA AACVDGGAPA IRCGGYGGLE 
DIRSISNRVD VPVFGLTKEG SEGVYITPTR DSVRAVAESG ATVVCADATF RPRPDGSTFA 
ELVTVAHDSG ILIMADCATP EEVLSAHKAG ADFVSTTLAG YTEHREKTVG PDFDCLREAR 
ELVPDAFLIG EGRFSNPADV AH G RL I G AN A IIVGTGITDP GFITGQFASL LH 

RXA00053 (1-393, translated) 131 residues 

VKKRINVTGA VLVKENRILA AQRGPEMSLP GYWEFPGGKI EQGETPEASL ARELKEELLC 
DATVGEHLTT TEHEYDFGIV VLSTYFCTLN DAEPQLTEHA EIRWVAPHEL ESLEWAPADI 
PAVKLLVEQL A 

> RXA00057 (1-99, translated) 33 residues 
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LGSIGTSADN ALAESFNAAL RREVLQDSKT FAN 
RXA00069 (1-1383, translated) 461 residues 

VAQQSIIDTV VNLCKRRGLV YPCGEIYGGT RSAWDYGPLG VELKENIKRQ WWRSMVTSRP 
DVVGVDTSVI LPRQVWVTSG HVEVFTDPLV ESLNTHKRYR ADHLLEQYEE KHGHPPVNGL 
ADINDPETGQ PGNWTEPKAF SGLLKT FLGP VDDEEGLHYL RPETAQGIFV NFKNVMNTSR 
MKPPFGIANI GKSFRNEITP GNFIFRTREF EQMEMEFFVK PGEDEEWHQH WIDTRLQWYI 
NLGIKPENLR LYEHPQEKLS HYSKRTVDIE Y A FN FAN T KW GELEGIANRT DYDLRVHSEG 
SGEDLSFFDQ ETNERWIPFV I E PAAGLGRA MMMFLMDAYH EDEAPNSKGG VDKRVVLKLD 
RRLAPVKVAV LPLSKKDTLT PLAEKLAAEL REFWNVDYDT SGAIGRRYRR QDEIGTPFCV 
TVDFDSLEDN AVTVRERDTM EQVRVPLDEL QGYLAQRLIG C 

RXA00102 (1-768, translated) 256 residues 

MPEGDSVFQL SRKLQFMRGR EVLETSLRVP SVALHDFTGQ TVNRVWPYGK HLFMQFGEEI 
LHTHLKMEGT WAVHRKG DRW RKPGHTARVV LVLSENIEVV GHSLGFVRVF PANRYSEEIA 
YLGPDVLAEE FDINTARNNI ASNPSRTIGE ALLDQSNLAG VGNEYRAEIC FLMGVHPATQ 
VGYVDVEKAL KITRRLMWEN RNSPIRVTTG VRRAGESTYV FGRNNKPCRR CRTPIVKAEL 
GERIIWWCPR CQPLNS 

> RXA00107 (1-237, translated) 79 residues 

MSNVTIYATD WCPYCRSLLK GLDGQEYDLI DVDQDEEAGE WVKSVNDGNR IVPTVRYSDG 
THATNPLAAE VIAKIEALA 

> RXA00124 (1-732, translated) 244 residues 

MTKDVHYEVD ERKKTVGVKE EGVEYVEDQL GIDNLYAPEH SQLVSYLNNA IKAQELFTRD 
KDYIVRNGEV MIVDGFTGRV LAGRRYNEGM HQAIEAKERV EIKNENQTLA TVTLQNYFRL 
YTKLAGMTGT AETEAAELNQ IYKLDVIAIP TNRPNQREDL TDLVYKTQEA KFAAVVDDIA 
ERTEKGQPVL VGTVSVERSE YLSQLLTKRG I KHNVLNAKH HEQEAQIVAQ AGLPGAVTVA 
TNMA 

> RXA00125 (1-765, translated) 255 residues 

VFGLSKVLRV GEGRAVKRLH KIADQVIALE DKFANLTDEE LKAKTAEFKE RIAGGEGLDE 
IFLEAFATAR EAAWRVLGQK HYHVQIMGGA ALHFGNVAEM RTGEGKTLTC VLPAYLNALE 
GKGVHVVTVN DYLAKRDAEM MGRVHRYLGL EVGVILSDMR PDERREAYAA DITYGTNNEL 
GFDYLRDNMA RSLSDLVQRG HNYAIVDEVD SILIDEARTP LIISGTSRRH IAVLQRLRTD 
RPTHDQGRSL RSRRT 

> RXA00138 (1-561, translated) 187 residues 

VATTADFKNG LVLKNEGKLQ QIIEFQHVKP GKG PAFVRTK LKDVVTGKTI DKTWNAGVKV 
ETATVDRRDV TYLYNDGTSF IVMDDKTFEQ YELSPDAFGD AGRFLLENMR VQVSFHEGEA 
LFGELPVSVD LRVEHTDPGL QGDRSTGGTK PATLETGAEI QVPLFIETGN VLKVDTRDGS 
YLSRVNN 

> RXA00172 (1-450, translated) 150 residues 

MFGSSFKEQT TNPRSQRVSY LRVSSTDQNL ARQREAVNHS GHIDREFTDE LSGGAKSHRP 
GLEDCINYLR EDDVLWASI DRLARSLVDL RVIIDRITDK GASVIFLKEN LTFAAGRDDP 
RANLMLGILG SFAEFERSI I RERQAEGIAL 

> RXA00184 (1-1173, translated) 391 residues 

MSTVHDEMGV MNTTVKFLHS SDLQIGMTRW FLSDEAQARF DDDRIRAIEK MGKIARKNQC 
EFIVLAGDVF EHNSLEQRTT GRALEALRSL KLPVYLLPGN HDPLTADSLF YRAKDIDGVT 
ILSDTTVHGV APGVEIIGAP LLHKMATSDL VAEALKDLEP TSNVRIAVGH GQAEARTTDH 
RADLIDLNTV EAKLADGT I D YLALGDTHSA QPVGTSGKVW FSGAPETTDF HDLDPDRVGG 
EVNSGKVLIV SASKGDVSVE EVEVGKWTFH ALSKEITSGT DVEDFLDTLQ AYPDKSRTVI 
KYGLRGTITL EQNRRLEEGI AGLEDVFASL KPRERTTDLV LEPGEEELAN L DAT G YAAE V 
LRELADSVVN GAAPEEDRDA LNLLFRLSRE V 

RXA00209 (1-1491, translated) 497 residues 

MTNKYLVEGS ENELTTKTAA ELAGLIHSRE VTSREVTQAH LDRIAAVDGD IHAFLHVGQE 

EALNAADDVD KRLDAGEAPA SALAGVPLAL KDVFTTTDAP TTAASKMLEG YMSPYDATVT 

RKIREAGIPI LGKTNMDEFA MGSSTENSAY GPTHNPWDLE RTAGGSGGGS SAALAAGQAP 
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LAIGTDTGGS IRQPAALTNT VGVKPTYGTV SRYGLIACAS SLDQGGPTAR TVLDTALLHE 

VIAGHDAFDA TSVNRPVAPV VQAAREGANG DLKGVKVGVV KQFDRDGYQP GVLEAFHASV 

EQMRSQGAEI VEVDCPHFDD ALGAYYLILP CEVSSNLARF DGMRYGLRAG DDGTRSADEV 

MAYTRAQGFG PEVKRRIILG TYALSVGYYD AYYLQAQRVR TLIAQDFAKA YEQVDILVSP 

TTPTTAFKLG EKVTDPLEMY NFDLCTLPLN LAGLAGMSLP SGLASDTGLP VGLQLMAPAF 
QDDRLYRVGA AFEAGRK 

> RXA00210 (1-297, translated) 99 residues 

VPEISRDQVA HLAKLSRLAL TEEELEQFAG QIDDIVGYVS AVQNVDAAGV EPMSHPHSIA 
TTMREDVVHK TLDAAAALDQ APAVEDGRFM VPQILGEGD 

RXA00217 (1-1095, translated) 365 residues 

MRVLAAMSGG VDSAVAASRA VAAGHEVVGV HLALSQDPQT VRESSRGCCS LEDSADARRV 
CDKLGIPFYV WDFSDRFKED VIDNFIDSYA IGETPNPCLR CNEKIKFAAL LERGIALGFD 
AVVTGHYARL TQPADGGDGY LRRGVDPNKD QSYVLGVLGA HEIEHCMFPV GDTIKPEIRE 
EASAAGFSVA KKPDSYDICF IPDGNTQAFL GKHIGMRPGM IVDQEGTHLR EHAGVHEFTI 
GQRKGLDIKA PAADGRPRYV TDIDAKTGTV TVGTRENLKI STIHADRLKF LHPAMDGQID 
CEVQVRAHGG VVSCSATIDR DADFMVLNLN EPLQGVARGQ AAVLYLPDAD GDIVLGSGTI 
CHTES 

> RXA00227 (1-798, translated) 266 residues 

MVMQG I GGRK LAATVLLVRD GIINGRPDVE VYIQERVSTM ANFPRATVFP GGGVDSRDFA 
DGHGKEVWRG PSAEEWGVRL GVEPHVAYAL VFAAVRELFE EAGTLLAEHT DGSGLVKNAG 
QYHGYRELLE THEMSLTDML QSENLAIRSD LIVPFARWAS PEGNREQFDT FSFVAVEPEG 
QCADGNTSEA SSTGYFPARL I LDGWRAGLL RLVIPTWASL FELSQFKTVE ELLEYSAQVD 
MSPVLDDAVD NPRYAEFYQA MRTERF 

RXA00263 (1-1308, translated) 436 residues 

MKSTGNI IAD TICRTAELGL TITGASDAGD YTLIEADALD YTSTCPECSQ PGVFRHHTHR 
MLIDLPIVGF PTKLFIRLPR YRCTNPTCKQ KYFQAELSCA DHGKKVTHRV TRWILQRLAI 
DRMSVHATAK ALGLGWDLTC QLALDMCREL VYNDPHHLDG VYVIGVDEHK WSHNRAKHGD 
GFVTVIVDMT GHRYDSRCPA RLLDVVPGRS ADALRSWLGS RGEQFRNQIR IVSMDGFQGY 
ATASKELIPS ARRVMDPFHV VRLAGDKLTA CRQRLQREKY QRRGLSQDPL YKNRKTLLTT 
HKWLSPRQQE SLEQLWAYDK DYGALKLAWL AYQAIIDCYQ MGNKREAKKK MRTIIDQLRV 
LKGPNKELAQ LGRSLFKRLG DVLAYFDVGV SNGPVEAING RLEHLRGIAL GFRNLNHYIL 
RCLIHSGQLV HKINAL 

> RXA00265 (1-450, translated) 150 residues 

MRSAHGPYID KFFPEPYKNM LELTKTLRKI YPDVDLPTSL IELVNVRVSQ INGCGTCLSL 
HVPAARRAGV PEKKL DALAA WQMVDE FT VE EKAALQLAES LTLLESREGH LAARTACSVF 
AEEQVAALEW AIIAINAFNR ISIASGHPLL 

> RXA00280 (1-501, translated) 167 residues 

VDTMKGDGDG WAAAPNGGAV WGKNGAAGLL LVADKQMLMQ HRAAWTNNGD TWALPGGARD 

SHETAAESAL REAFEETGIL PDDVEVLDSI VTAGPFPADP ERPELAGNWT YTTVIARTKT 

GETLDTTANE ESLELRWVDI AAVDSLALMP AFAKAWPSLR KLLNTTE 

> RXA00304 (1-693, translated) 231 residues 

MTAPSTQDLA TTEREVDPGS RRGQTNDNPS QDLVRVYLNG IGKTALLTAE DEVELAQTIE 
VGLYAEHLLK NSEEPLTRAM KRDLKVLAKD GKKARSHLLE ANLRLVVSLA KRYTGRGMPL 
LDLIQEGNLG LIRAMEKFDY SKGFKFSTYA TWWIRQAITR GMADQSRTIR LPVHLVEQVN 
KLSRIKRELY QHLGREATNE ELAEESGIEE SKIEMLLRQS RDPVSLDMPV G 

> RXA00314 (1-1380, translated) 460 residues 

VTLRI FDTGT RTLRDFKPVQ PGHASVYLCG ATPQSSPHIG HVRSAVAFDI LRRWLMAKGL 
DVAFVRNVTD IDDKILTKAS ENGRPWWEWV STYEREFTWT YNTLGVLPPS TEPRATGHVT 
QMIKYMQRLI DNGFAYAVDG SVYFDVAAWS KAEGSDYGSL SGNRVEDMEQ GEPDNFGKRG 
PQDFALWKAA KPGEPSWPTP WGDGRPGWHL ECSAMATYYL GEQFDIHCGG LDLQFPHHEN 
EIAQAHAAGD KFANYWMHNH WVTMAGEKMS KSLGNVLAVP EMLKQVRPVE LRYYLGSAHY 
RSVLEYSESA LSEAAVGYRR IESFLERVGD VEVGEWTPGF EVAMDEDIAV PKALAEIHNA 
VREGNAALDK GDREAAEKLA SSVRAMTGVL GFDPVEWGSD AGADGKADKA LDVLISSELE 
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RRATARAEKN WAVADEVRDR LADAGIEVVD TADGATWKLQ 

> RXA00331 (1-357, translated) 119 residues 

MVGHMSNDHP YSPAKRVGNF IFVSGALSVD KDYQPWGRK EAVDAALERM RERLATAGGE 

LKDVVKLTYF VTDISLREEC NEQFREHFLE GRPARSFVGA SSLPYGATVE IDAIAMIED 

> RXA00333 (1-534, translated) 178 residues 

MAVPEFIVSL REKVGQDPLW LPAVTAVVIR DVPPGSPFHV VPDVLLVKRA DTGEWTPPTG 

ICDPDEQPHV TAVREVKEET GLDVSVEALL GVGAVGPVTY QNGDVASYMD TTMRCVVSGD 

SDEPHVGDDE NVDVAWFPIS KMPVTNQRFR MVIADAVAQL KHPQGYKPRM GYEKRNAR 

> RXA00454 (1-864, translated) 288 residues 

GDIAT PAFIP VATKATVKTL TPEQIRETGA QAILSNAYHL YLQPGPDIVD EAGGVSAFEN 

WHGPTYTDSG GFQVMSLGSG FKKVLAMDTT NLTRNDIKAA KKERMALVDE DGVDFKSVID 

GSKHRFTPEV SMQIQHQLGA DIIFAFDELT TLVDTYDYQV ESVERTRRWA QRCLLEHERL 

TQERVDKPLQ SLWGVVQGAQ FEDLRRQAVK GLLDLDRQAA DEGRRGFGGF GIGGALEKEN 

LGTIVGWVCD ELPEDKPRHL LGISEPDDLF VAVEAGADTF YCVAPTRL 

> RXA00458 (1-228, translated) 76 residues 

MAGRYAPSPS GDLHFGNLRT ALLAWLFARS EGKKFLMRVE DIDEQRS FKE SAESQLADLS 
ALGLDWDGDV LYQSTR 

> RXA00495 (1-564, translated) 188 residues 

LADTERELAD LVPQATAGDR RALQRIMEI I HPIVLRYARA RIGGGRQPTA EDVAQEICLA 
VATSIRNFVD QGRPFMAFVY GIASNKVADA HRAMSRDKST PIEEVPETSP DTFTPEDFAL 
VSDGSNRVRE LLDLLSEKAR DILILRVIVG LSAEETAEMV GSTPGAVRVA QHRALTTLRS 
TLEQQENK 

> RXA00532 (1-585, translated) 195 residues 

AIVKSKERND AHVTELALAA GRGDRAALTD FIRETQDDVW RLLAHLGGHE IADDLTQETY 
LRVMSALPRF AARS S ARTWL LSLARRVWVD NIRHDMARPR KSI VEYEDTG AT DAS NAG I W 
SEWIDVRTLI DALPPERREA LILTQVLGYT YEEAAKIADV RVGTIRSRVA RARADL I AAT 
ATGDSSAEDG KSAQG 

> RXA00539 (1-477, translated) 159 residues 

MTSIHDISVT LNDGTETTMA DWAGHLLLIV NVASKCGLTP QYEGLQKLYE EYQDRGFFVI 
GVPCNQFNGQ EPGTDAEVCA FAQNQYDVTF PLLSKTEVNG EGAHPLYKVL KEATDGSEIE 
WNFEKFLVDA EGNTIKRFAP RTEPSAAEVV EAIEENLPI 

> RXA00568 (1-1347, translated) 449 residues 

VKSSVEKLSD TRSKITVEVP FSELKPEIDQ AYAALAQQVQ IPGFRKGKAP RQLIDARFGR 

GAVLEQVVND MLPNRYAQAI EAEGIKAIGQ PNVEVTKIED NELVEFVAEV DVRPEFELPK 

FEDITVEVPA IKADEEAIEA ELETLRARFS TLKDHNHKLK KGEFVTINIT ASIDGEKIEE 

ATTEGLSYEI GSDDLIDGLD KALIGAKKDE TVEFTSELAN GEHKGKEAQI SVEITATKQR 

ELPELDDEFA QLASEFDTIE ELRESTVSDV EAKQKNEQAA AIRDEVLAAA LGEADFALPQ 

SIVDEQAHSQ LHQLLGELAH DDAALNSLLE AQGTTREEFD KKNVEDAEKA VRTQLFLDTL 

SEVEEPEVSQ QELTDHILFT AQSYGMDPNQ FIGQLQQSGQ IANLFSDVRR GKALAQAICR 
VNVKDSEGNE IDPKEYFGEE EVAETESEA 

> RXA00588 (1-522, translated) 174 residues 

MASVDKQYIT PETKAKLEEE LNALIAHRPA VAAE I NERRE EG DLKENAG Y DAAREMQDQE 

EARIKQIYEL LANSTTEREG IIEGVANVGS VVHVYYDGDE NDKETFLIGT RAGASENPDL 

ETYSEQSPLG AAILGAQEGD TRQYTAPNGS VISVTVVSAE PYNSAKAATL RGKN 

> RXA00677 (1-216, translated) 72 residues 

MAKEGAIEVE GRIVEPLPNA MFRVELDNGH KVLAHISGKM RQHYIRILPE DRVVVELSPY 
DLTRGRIVYR YK 

> RXA00687 (1-1320, translated) 440 residues 

VSAIIQAFKD ADLRKKIFFT IAMIVLYRIG AQIPSPGVDY ATISGRLRDL TQDQSSVYSL 
INLFSGGALL QLSIFAIGIM PYITASIIVQ LLTVVI PHFE ELKKEGQSGQ AKMMQYTRYL 
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TVALALLQSS GIVALADREQ 

EKGVGNGMSL LIFAGIATRL 

PVQYAKRMVG RRQYGGSSTY 

WWQRNI IAHL QTPSSWQYIV 

RPTAEYLGFV MNRLLFVGSL 

TTVKQIESQL LQSNYEGLLK 



LLGAGIRVLS ADRNFFDLIV 
PTDGMNILGN SGGVVFAVVL 
LPLKVNQAGV IPVIFASSLI 
LYFALTIFFS YFYVSVQYDP 
YLAVIAVLPN IMLDLGVDAG 



LVITMTAGAV LVMWMGELIT 
ASVLILVIGV VFVEQGQRRI 
YMPVLITQIV NSGSLEVSDN 
AEQAENMKKY GGFIPGIRPG 
SAGATPFGGT AILILVSVAL 



> RXA00736 (1-1887, translated) 629 residues 

AGLVFPKVRK HRDGAAMPLV VITETDLTGN RVGDIAGAKR RPAKRRNKVD PLALEPGDLV 
VHETHGIGRF VKMTERTISA GDETSRREYI VLEYAPSKRG QPGDQLYVPM DALDMLSRYV 
GGEKPTLSKM GGSDWKNAKK KARAAVREIA GELVELYAKR QSAPGHPFAP DTPWQKEMED 
NFPYVETEDQ MLAIDAVKED MEKSVPMDRV I IGDVGYGKT EVAVRAAFKA VQDGKQVAVL 
VPTTLLAQQH QSTFEERMTG FPVTIKGLSR FTSPAESREI LSGLAAGSVD IVIGTHRLLQ 
TGVQWKNLGL VIVDEEQRFG VEHKEHIKAL RTHVDVLTMS ATPI PRTLEM SMAGIREMTT 
MLTPPEDRHP ILTYVGPYED KQVAAS I RRE LLRDGQVFFI HNKVADIEKK AREIRDLVPE 
ARVVVAHGQM SEELLEQTVQ GFWDREYDVL VCTTIVETGL DISNANTLIV ENAHHMGLSQ 
LHQLRGRVGR SRERGYAYFL YPKGATLTEM SYDRLATIAQ NNDLGAGMAV AMKDLEMRGA 
GNVLGAEQSG HIAGVGFDLY VRLVGEAVEA YRALADGKVV DGTVKGPKEI RVDLPVDAHI 
PEKYINAERL RLEIYRKLAQ SESEVDLRL 

> RXA00737 (1-480, translated) 160 residues 

HPGNPTLVEM LSRIADSQDV DGMEALIPAL TDTPMVPMLE LMPENTHVLV IAPEKVRRRI 
ADLEATDAEF LMAGWEAAAM GADGPVAAEG LDLEASSYRS YESLEVSASK SDVRWWTFAP 
PGMFEASEEA TLPLDFEAGP APRGELPKID AMMAQLLAHT 

> RXA00753 (1-1422, translated) 474 residues 

VVDGVGGYTE QEVAEIHEAI RQAQDSGAPN DELIPGEMWS DKVELPSTID KAAADEAEIA 
IAQQQSQPQA RGLAAAAACQ TFWPSPYQVC GAILERYIQQ GAQFGWMLLL TEGQALNPDG 
QGYRQRFMNG FIYWHPSTGA HAVNNYSAQV WERNGWESGW MGYPTGGEVP VSGSNPIDGE 
LSGWVQTFQG GRVYRS PVLD GFQVASINGL ILDKWLELGG PDSDLGFPIA DEAVTADGVG 
RFSVFQNGVV YWHPQHGAHP ILGNIYSIWR EEGAESGEFG YPIGDPEKYT ENMANQVFEK 
GELAANLYPN PLEAFIEFLP FANLEEAIEY FENGLSNSRV EANSLNAKKD SIQCQSQSAN 
IHVRTKSDGV GIRVPKIGFK ARMDCDLPGT VSDVVGYGWI YYDYWGRWAQ AAYAQQFFGN 
RNSVVQTNLE AGCSGEKNTL FWGTSYFQVT YEGQPYFGQS ATNYAYLPCT IDRS 

> RXA00755 (1-1275, translated) 425 residues 

VPGKLRVHEL AKQLGITSKE LLATLKDKGE FVKTASSTIE PPVVKRMQEH YGSSGSDKSD 

TAAKPAAAKP AAPKPAASAA PKPGAPAKPA APAAKPAPAA PSAASAAKPG AAPKPGVQAK 

PAAAAKPGAP AKPAAPAAPS AAKSGSASKP AAAAKPAFSG PTPGDASKKA EPAAKPGAEA 

PRPGGMPRPM GKPAPKPGAR APRVANNPFS TGGGERPAPR PGGGPRPGGG PRPGGGPRPQ 

GQGRPGGQRD GQRDGQRDGQ GNRGGQRQGA GAGGPRPQGG PRPQGGSRPQ GGSAQGAQGA 

PSQERQGGGR RPSPAMMPPT PGQMPAKAPG KGGRGGQAGG GAGGGFNRGG GTGGGAGRGG 

RRGGTAGAFG RPGGAPRRGR KSKRQKRNEY ESMQAPNVIG GVRLPDGKGA TIRLARGASL 
ADFAD 



> RXA00758 (1-1602, translated) 534 residues 

MTLKKSLAVT TAAALALSLA ACSSDSSSDS SSSSSGSEGG DNYVLVNGTE PQNPLVPGNT 
NEVGGGRIVD SIFSGLVYYD VDGSPVNDVA ESIELEGDKT YRITIKDGQT FTDGTPVTAE 
SFVNAWNYNV ANSTLSSYFF ESILGYEEGV ESMEGLQVVD DTTFTVELTQ PESDFPLRLG 
YSAFFPLPES AFDDMDAFGE NPIGNGPYKL QEWNHNQDAT IVPNADYTGG RQAQNDGVKF 
I FYPTFDSAY ADLLSDNLDV LDAIPDSAFS SFEDELSGRS INQPSAVFQS FTIPESLEHF 
SGEEGVLRRQ AISLAVNRDE ITQTIFEGTR TPATDFTSPV IDGHSDSLQG ADVLTYDPER 
AQELWAQADE ISPWSGEFSI SYNADGGHQA WVDATANSIR NTLGIDAIGN PYPDFKSLRD 
DVTNRTINGA FRTGWQADYP SLGNFLGPLY GTGAGSNDGD YSNPDFDAKL AEAANAADVD 
ASTPLYNEAQ EILLQDLPAI PTWYSNAVGG YSTNVDNVEF QWNSQPAYYQ ITKN 



> RXA00824 (1-558, translated) 186 residues 

MTSSAKWSIV GVVAILAVIV ALIPQLVGGE SAEEAQGETS TSKITTRPDC VASGAAGVDL 
PCLGGANGVG NELATWNLW AWWCEPCRAE LPIFDEFATT HPELNVIGVH ADQNAANGAA 
LLEDLGVNLA SYQDDSNLFA GTLGLPGVVP ITIVVSPDGN WDTFPQPFE T I DDLETAVA 
GALQNA 
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> RXA00896 (1-639, translated) 213 residues 

MTVRPIVIHG DPVLHNPTQL VTEDVSELQE LIADMYETMD VANGVGLAAN QIGVSKRIFV 
YDCPDDEGVM HKGCFINPVL ETSEI PETMP ADDGSDEEGC LSVPGEGFPT GRAHWAKVTG 
LNEKGEEVSV E AE G FL ARC F QHEVGHLDGF LYTDVLIGRW KRMAKKAIKA NGWTEPGLTW 
MPGEDEDPFG HDAYVFPVSA ARNLPSAIVL LHV 



> RXA00927 (1-1089, translated) 363 residues 

MSDVERTEFE IPGGIPPRRN GGQGRAADTN VDANLKPDEY DAEVTLRPKS LTEFIGQPKV 

RDQLSLVLTG AKNRGVVPDH VLLSGPPGLG KTTMAMIIAQ ELGTSLRMTS GPALERAGDL 

AAMLSNLMEG DVLFIDEIHR IARPAEEMLY MAMEDFRIDV IVGKGPGATS IPLEIPPFTL 

VGATTRSGML TGPLRDRFGF TAQMEFYDVP DLTKVVKRTA KILDVGIDND AAVEIASRSR 

GTPRIANRLL RRVRDFAEVH ADGHITMGAA NAALIVFDVD EVGLDRLDRA VLDALIRGHG 

GGPVGVNTLA VAVGEEPGTV EEVCEPYLVR AGMIARTGRG RVATAAAWRH LGLEPPEGTI 
GDY 



> RXA00928 (1-618, translated) 206 residues 

MIASLRGTVI NIGLSSAVIE CNGVGYEVVT TPNTLSQLVR GEEALVLTTM VVREDAMKLY 
GFIDNESREM FSVLQTVSGL GPRLALACES VLSPLEISQA ITNADAKTLQ RVPGVGKRMA 
DRLIVELKGK VAAFAAGVVD EGGEQISLPN ANIASEVVVE QVSQALVGLG FSEKQSDDAV 
SFVLAADPSL DTSGALRAAL AKLSGK 



> RXA00929 (1-663, translated) 221 residues 

MNHEGLRVMG IDPGLTRCGL SVVQAGRGRT VYPVSVGVVR TPPDAELAER LLRLSKAVGE 
WMDEYTPDVI AIERVFERGN VSTVMNTAHA VGVLILAAAE RGLPVHMYTP SEVKKAISGN 
GRADKKQMTV MITRILGLGE PPKPADAADA LSLAVCHCWR APMLMRAQSQ YSEQELEKRR 
RVQQGKLGKA KSTYNAEQAQ SHASDPAKAA HPSQFQRTDT N 



> RXA00935 (1-651, translated) 217 residues 

SAASAWERWP KRAIALFVLI VVGVYALVLL TGDRSATPKL GIDLQGGTRV TLVPQGQDPT 
QDQLNQARTI LENRVNGMGV SGASVVADGN TLVITVPGEN TAQAQSLGQT SQLLFRPVGQ 
AGMPDMTTLM PELEEMANRW VEYGVITEEQ ANASLEEMNT AVAS TTAVEG EEATEPEPVT 
VSATPMDEPA NSIEATQRRQ EITDMLRTDR QSTDPTV 

> RXA00937 (1-123, translated) 41 residues 
VYREAGTMPA PALDDLVNQV KALDMDDVRR QVAEQQGSAE A 

> RXA00938 (1-258, translated) 86 residues 

MRPISGSAAG GATSDLAITA GGQTLDFYLS PKRNVAAAKR FLAKALRSNA SAGYPRVINT 
DKAPSLARAI TELKSEGICP PTVEHR 

> RXA00966 (1-528, translated) 176 residues 

MTNPSEGTTP LAFRYTPELA NKIEGEWQNY WTDNGTFNAP NPVGDLAPAD GKALPEDKLF 

VQDMFPYPSG AGLHVGHPLG YIATDVFARY NRMLGKNVLH TLGYDAFGLP AEQYAIQTGT 

HPRTTTMANI ENMKRQLGAL GLGHDSRRAV ATTDPEFYKW TQWIFLQIFN SWFDAE 



> RXA00968 (1-1002, translated) 334 residues 

LIDDLELLDW TEKVKSMQRN WIGRSRGAEV DFSAEGETVT VFTTRPDTLF GATYMVLAPE 
HELVDVLLEK AGSYEGVDAR WTNGQAS PAE AVAAYRASIA AKSDLERQEN KEKTGVFLGV 
YATNPVNGDQ ITVFIADYVL TGYGTGAIMA VPAHDERDYE FATVLGLPIK EVVAGGNIEE 
AAFTESGEAV NSANDNGLDI NGLAKDEAIA KTIEWLEEKE LGRGTIQYKL RDWLFARQRY 
WGEPFPIVYD ENGQAHALPD SMLPVELPEV EDYKPVSFDP EDADSEPSPP LAKAREWVEV 
ELDLGDGKKK YTRDTNVMPQ WAGSSWYQLR YVDP 

> RXA00975 (1-777, translated) 259 residues 

LALEPAATQE LFRAEGVEMM FEHIKSSLHE FGTDFDVYYH ENSLFESGAV DKAVQVLKDN 
GNLYENEGAW WLRSTEFGDD KDRVVIKSDG DAAYIAGDIA YVADKFSRGH NLNI YMLGAD 
HHGYIARLKA AAAALGYKPE GVEVLIGQMV NLLRDGKAVR MSKRAGTVVT LDDLVEAIGI 
DAARYSLIRS SVDSSLDIDL GLWESQSSDN PVYYVQYGHA RLCSIARKAE TLGVTEEGAD 
LSLLTHDREG DLIRTLGEF 
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> RXA00976 (1-600, translated) 200 residues 

MTPADLATLI KETAVEVLTS RELDTSVLPE QVVVERPRNP EHGDYATNIA LQVAKKVGQN 

PRDLATWLAE ALAADDAIDS AEIAGPGFLN IRLAAAAQGE IVAKILAQGE TFGNSDHLSH 

LDVNLEFVSA NPTGPIHLGG TRWAAVGDSL GRVLEASGAK VTREYYFNDH GRQIDRFALS 
SSCSGEGRAN ARRRLWRR I H 

> RXA00985 (1-495, translated) 165 residues 

VLGHVLDALL RLLHPAMPFV TEVLWQALTD RTSIVVASWP TAADTNGGVA VDADAARRIG 

DVEKLVT E VR RFRADQGVKP SQKVPARLDF VACDLQDLED SVRSLVRIEQ PEDDFAASAS 

LEIRLSQATI TVELDTSGTV DVAAERKRLE KDLANAQKEL ETTAK 

> RXA00998 (1-462, translated) 154 residues 

MTSRDDQPQD LLSLAELAAT RALTTDELEA LNNANYGLDR NLGLRYTTIE PGRVVSELHV 
ASKHLQVVGL VNGGVYAAIA ESTGSVASMI SAPGKMVVGI NNNTDFISAV SSGVIVAEAT 
PIQLGGRTHL WQIECTHRGE VVARTTLRTM VLNK 

> RXA01020 (1-747, translated) 249 residues 

MTNTLWNSVD ELPIHDSWKP VLKPVEDAIR KLGVFLAEEE FLPPVDDVFR AFSYPFDAVK 

VLIMGQDPYP TPGHAMGLSF STQPDVRPLP RSLNNI FKEL VSDVGSLGDS ASEQGALDLG 

INAPGSVAGT QVALPADGDL RAWSNQGVAL FNRVLTVHPG QAGSHKGKGW EAVTEQAIKA 
LAERDQPLVA I LWGKQAQE V QKFLGDTPCI CSVHPSPLSA SRGFFGSKPF SRANEILSSL 
GATEIDWSL 

> RXA01061 (1-408, translated) 136 residues 

LRVNTVVAKL IEYVNYLTKT YPDTIPAGAV LPLIVMVSPI APHIAEELWK KLGHDDTVTY 

EPFPTFEEKW LTDDEIELPV QVNGKVRGRI TVAADASQEQ VIEAALADEK VQEQISGKNL 
IKQIVVPGRM VNLVVK 

> RXA01072 (1-231, translated) 77 residues 

MAI T VYTKPA CVQCNATKKA LDRAGLEYDL VDISLDEEAR EYVLALGYLQ APVVVADGSH 
WSGFRPERIR EMATAAA 

> RXA01124 (1-1509, translated) 503 residues 

RWVRAINMAC MTDVRVRFCP SPTGTPHVGL VRTALFNWAY ARHTGGKLVF RIEDTDAARD 

SEESYSAIID SLRWLGMDWD EGVEKGGPHE PYRQSQRKDI YQDVLKQLID AGEVYPAYST 

AEEVEERHKA AGRDPKLGYD NFDRDLTEEQ VAAFEAEGRK PVWRLRMPEQ DWKWT DLVRG 

EVEFKSFTQP DFVVARSNGE PLYTLVNPVD DALMEVTHVL RGEDLLPSTP RQLALYEALK 

RIGVAKATPA FGHLPFVMGE GNKKLSKRDP QSSLFNHRDN GIIPEGMLNY LALLGWSLSA 

DQDIFGVDEL IANFDVADVL GNPARFDQKK LEAINADHIR LLEPKDFEAR LRAYMTEYTE 

FPADYPAEKF AIAAELVQTR IKVLSEAWDL LKFLVTADED LVFNEKAAKK NLKETAVEPL 

NAGIAALEAV EEWTTPNIEA ALNKALIEDL GLKPRVAFGA LRIGISGEAV SPPLFESMEL 
LGKESTLVRL KVTREQTPFV VAE 

> RXA01179 (1-513, translated) 171 residues 

MHSKEELTVR KGISRVLSVA VASSIGFGTV LTGTGIAAAQ DSAFDYGMDP NMNYNPIDDI 

KDRPEGLSNL PYFGSKLTSW GSSYATASSG VVTSALPQYT DPRYPLGKDD LPKATIDMEP 

EVLARLERFV GVDGDRIRQI NAYSPSMGRT IPLVWVVPKD NTVPCPTVYA L 

> RXA01199 (1-771, translated) 257 residues 

VTSPHNFVSG AIDLGEVKAR ADARQKAHEQ GPVTQGIASS LDVTMENLEN EVLRRSTQVP 

VIVLVGTPRS PDSEQLKSDL TTLAAESGRK FIFGYVNADT DADVAQVFGV QGLPSVIAVA 

AGRPLADFQG GQPADALKQW TDQVVQAVGG QLEGLPEEAT DGEQEDAPVE DPRFDAATDA 

LNRGAFDEAI AVYESILAQE PNNADAKQAP RYRKAVGPAC HRWILRWMLS LLQMLIQQTL 

IWPTQATDAA VVAGDPE 

> RXA01223 (1-612, translated) 204 residues 

MTSVSFLSKI QALFAPKPEL PAAKWLVVGL GNPGAKYEST RHNVGYMCQD MLIDAHQQQP 

LTPATGYKAL TTQLAPGVLA VRSTTFMNHS GQGVAPIAAA LGIPAERIIV IHDELDLPAG 

KVRLKKGGNE NGHNGLKSLT EELGTRDYLR VRIGISRPPA GMAVPDYVLE PVDHDQPGIE 

LAAEAVDLLL AQGLSAAQNA IHSR 
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> RXA01226 (1-444, translated) 148 residues 

AEELVSRSFG SFSVHKRSNT DIAQLPGLIV AKPRSFMNLS GTPIRALCDF FKISPANVIV 

VHDELELDFG SVKLRQGGGD HGHNGLKSTS KSLGTKDYWK LSMGIGRPPG RMDPASFVLK 

PFGKQELADI PIMAADAADL VEKHLQQG 

> RXA01228 (1-216, translated) 72 residues 

VHFIKENLIF SAESNALRAQ LMLSILGSFA EFERSIIRER QAEGIAWRKR PASTRAANAP 
SPRTTSRKPG NG 

> RXA01252 (1-654, translated) 218 residues 

VFEGPLQDLI DELSRLPGVG PKSAQRIAFH LLNVDPSDIT RLQEALGGVR DGVQFCRICC 
NISREEVCRI CSDSGRDGGT ICWEEPKDI QVIERTGEFS GRYHVLGGAL DPLANIGPRE 
LNISTLLQRI GGVLPDRELA DSTPENKLFD ATPTVREVIL ATDPNTEGEA TASYLGRLLK 
DFPDLVISRL ASGMPLGGDL EFVDELTLSR ALSGRLQI 

> RXA01264 (1-216, translated) 72 residues 

MDELAQLGHT LWRRRKNVLA SFNIGASNGP VEAINGRLEH LRGITLGFRN LNHYILRCLI 

QAGQLQRKIN VL 

> RXA01265 (1-150, translated) 50 residues 
MSVSATAKAL KIGWELVNQV ALDACRQLIY NDPRHLEVDE HVWKYTRKPG 

> RXA01274 (1-1095, translated) 365 residues 

MKLLRRIAAP AIALGIAMST IVTPSTAGAA EVT PADVAGD TALSTISDSA PADEASAPRW 
RAHVNAADER VKEMWAYSPS MDRNVPLVVI TADESAGPRP VIYLLNGGDG GEGAANWVMQ 
TDVLDFYLEK NVNVVIPMEG KFSYYTDWVE ENASLGGKQM WETFLVKELP GPLEEKLNTD 
GQRAIAGMSM SATTSLLFPG; HFPGFYDAAA SFSGCAATSS LLPWEYLKLT LDRGNATPEQ 
MWGPRGGEYN IYNDALINSD KLRGTELYVS NASGLAGEWE SVDSPRFEGL NQQVQSIAMA 
ETVVTGGIIE AATNKCTHDL KAKLDSAGIP ADWNLRPTGT HSWGWWQDDL RGSWTTFARA 
FELEA 

> RXA01278 (1-2127, translated) 709 residues 

VAQEVLKDLN KVRNIGIMAH IDAGKTTTTE RILFYTGINR KVGETHDGGA TTDWMEQEKE 
RGITITSAAV TCFWDNNQVN IIDTPGHVDF TVEVERSLRV LDGAVAVFDG KEGVEPQSEQ 
VWRQATKYDV PRICFVNKMD KLGADFYFTV GTIEDRLGAK PLVMQLPIGA EDNFDGVIDL 
LEMKALTWRG VTPIGTEATV EEIPAELADR AAEYREKLLE TVAESDEELM EKYFGGEELS 
IAEIKAAIRK MWNSEIYPV YCGTAYKNKG IQPLLDAVVD FLPSPLDLGE TKGTDVKDPE 
KVLTRKPSDE EPLSALAFKI AAHPFFGKLT FVRLYSGKVE PGEQVLNSTK NKKERIGKLF 
QMHANKENPV EVAHAGNIYA FIGLKDTTTG DTLCDANAPI ILESMDFPDP VIQVAIEPKT 
KSDQEKLGVA IQKLAEEDPT FTVHLDDESG QTVIGGMGEL HLDVLVDRMK REFKVEANIG 
DPQVAYRETI RKPVESLSYT HKKQTGGSGQ FAKVIITIEP YAPEADELEE GESAIYKFEN 
AVTGGRVPRE YIPSVDAGIQ DAMQYGFLAG YPLVNVKATL EDGAYHDVDS SEMAFKLAGS 
QAFKEAVAKA KPVLLEPIMS VEITTPEEYM GEVIGDVNSR RGQIASMDDR AGAKLVKAKV 
PLSQMFGYVG DLRSKTQGRA NYSMVFDSYA EVPANVAADV IAERNGTAS 

> RXA01283 (1-1293, translated) 431 residues 

TRQGVRVPVA AEVLDATGAV TGYTRHDLIE TSVSGRVLAG DATNAAGEVV LAAGTDLTEL 

NIDLLVEAGI KDVKVRSVLT CQTPTGVCAK CYGKSMASGQ QVDIGEAVGI VAAQSIGEPG 

TQLTMRTFHQ GGVGGDITGG LPRVQELFEA RVPKNCAPIA SVEGVIHLED EGNFYTLTIV 

PDDGSDNVVY EKLSKRQGLA S T RVAME SNA GAFIERTLTE GDRVTVGQRL LRGAADPHDV 

LEILGRRGVE QHLIYEVQAV YRAQGVAIHD KHIEIIIRQM LRRGTVIESG STEFLPGSLV 

DLSEAKLANS EAIGAGGQPA ELRSEIMGIT KASLATESWL SAASFQETTR VLTDAAINKR 

SDKLIGLKEN VIIGKLIPAG TGI SRYRNIS IKPTEAARNA AYSIPTYGES IYGDDGFGEF 
TGASVPLDEA F 

> RXA01284 (1-507, translated) 169 residues 

VDHGKTTTTA AITKVLADTY PELNQAFAFD SIDKAPEEKE RGITINISHV EYQTEKRHYA 

HVDAPGHADY IKNMITGAAQ MDGAI LVVAA TDGPMPQTRE HVLLARQVGV PYILVALNKC 
DMVEDEEIIE LVEMEVRELL AEQDYDEEAP IVHISALKAL EGDEKWGKQ 

> RXA01327 (1-144, translated) 48 residues 
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MS I AATAKAL GLGWDLTCQL ALDMCHELIY YDPTHLEIVH VIGVDEHK 

> RXA01328 (1-375, translated) 125 residues 

LLDVVEGRSA DALRAWLARR SPAFRHQVRI VTMDGFQGYA TTSKQLLPAA RRVMDPFHVV 
LLAGDKLTRC RQRLQQEKYH RRGLHDDPLY KNRKTLLTTQ KWLSKKKQSV LMSCLALIKT 
TRHCN 

> RXA01329 (1-291, translated) 97 residues 

MADKRRAKTM MREIVDQMRL LKGQANRELA QLGRSLHKRL GDILAYFDVG ISNGPVEAIN 
GRLEHLRGIA LGFRNLNHYI LHCLIHSGQL THKINAL 

> RXA01344 (1-2547, translated) 849 residues 

VLEGPILAVS RQTKSVVDIP GAPQRYS FAK VSAPIEVPGL LDLQLDSYSW LIGTPEWRAR 
QKEEFGEGAR VTSGLENILE ELSPIQDYSG NMSLSLSEPR FEDVKNTIDE AKEKDINYAA 
PLYVTAEFVN NTTGEIKSQT VFIGDFPMMT DKGTFIINGT ERVVVSQLVR SPGVYFDQTI 
DKSTERPLHA VKVIPSRGAW LEFDVDKRDS VGVRI DRKRR QPVTVLLKAL GWTTEQITER 
FGFSEIMMST LESDGVANTD EALLEI YRKQ RPGEQPTRDL AQSLLDNSFF RAKRYDLARV 
GRYKINRKLG LGGDHDGLMT LTEEDIATTI EYLVRLHAGE RVMTSPNGEE IPVETDDIDH 
FGNRRLRTVG ELIQNQVRVG LSRMERVVRE RMTTQDAESI TPTSLINVRP VSAAIREFFG 
TSQLSQFMDQ NNSLSGLTHK RRLSALGPGG LSRERAGIEV RDVHPSHYGR MCPIETPEGP 
NIGLIGSLAS YARVNPFGFI ETPYRRI IDG KLTDQIDYLT ADEEDRFVVA QANTHYDEEG 
NITDETVTVR LKDGDIAMVG RNAVDYMDVS PRQMVSVGTA MIPFLEHDDA NRALMGANMQ 
KQAVPLIRAE APFVGTGMEQ RAAYDAGDLV ITPVAGVVEN VSADFITIMA DDGKRETYLL 
RKFQRTNQGT SYNQKPLVNL GERVEAGQVI ADGPGTFNGE MS LGRNLL VA FMPWEGHNYE 
DAIILNQNIV EQDILTSIHI EEHEIDARDT KLGAEEITRD IPNVSEEVLK DLDDRGIVRI 
GADVRDGDIL VGKVTPKGET ELTPEERLLR AIFGEKAREV RDTSMKVPHG ETGKVIGVRH 
FSREDDDDL 

> RXA01346 (1-1575, translated) 525 residues 

MR TAT KV I AT VMASTLAIGL ASCSSSSGTP DVNYVSVNGT EPQRGLIPGD TNENGGGRVV 
DMLYSGLVYF DEAGVAQNDL AASIDQETDT TYKITLRDGI KFSDGSDITA TDFVDTWNFV 
VENGLLNTSF FSPIKGYEEG VETLEGLNVV DDRTFTIELA QPDSEFTQRI GYYGFAPMPA 
SARDDIDAFG ENPVSSGPYK LEQWDHNAEL KVVANEHYDG PRAANNDGLK YVFYAQNDAA 
YSDLLAGNLD VLDLIPPSAY TTYEEELSGR SINQPAASYL ELSIRMESPN FEGQQGQLRR 
QAISMAINRE EIAEQIFAGT YTPALDFTAP VLDGWRDDLN GNDVLTFQPD KARELWEDAE 
EIAPFEGELQ ISYNADVPNR EWVDAVANSI SNELDVNATG NPFPDFKSFR DTYRTTGLDG 
AYRTAWFADY PSIGNFLGPN YTSGVASNDA KYENPEFDQL IADAAAASTK EETFQAYAQA 
QEMLLRDLPA IPLWYPNWG GYSESVDNVS VNWKAIPVYW AITKQ 

> RXA01347 (1-2049, translated) 683 residues 

MVCVTDQNNE TTSQNRADKL PKSWDPKAVE ADLYQGWVDA GYFTADPASD KPGFSIVLPP 

PNVTGQLHMG HAL DH T LM DA LARRKRMQGF EVLWLPGMDH AG I AT QT K VE EMLKETEGKT 

RYDYDREEFI AKVWEWKQEY GGKIGEQMRA IGDSVDWSRE RFTLDDGLSR AVQTIFKKLF 

DAGLIYQANR LVNWSPVLET AVSDIEVIYK DVEGELVSIR YGSLNDDEPH VIVATTRVET 

MLGDVAVAVH PDDERYKDLV GQTLPHPFRD DLSLKVVADD YVDPEFGSGA VKITPAHDPN 

DYALGLRHNL DMPTIMDKTG RIADTGTQFD GLTREEARIK VREELAAQGR IVKEIRPYVH 

SVGHSERSGE AIEPRLSLQW FVKVEELAKM SGDAVREGDT TIHPKSLEPR YFDWVDNMHD 

WTISRQLWWG HRIPIWYGPN DEIICVGPDE QAPEGYVQDP DVLDTWFSSA LWPFSTMGWP 

EKTPELEKFY PTSVLVTAYD ILFFWVARMM MFGTFAAKET PELLGEGKDG RPQVPFTDLF 

LHGLVRDEHG RKMSKSLGNG IDPMDWVENY GADALRFTLA RGANPGVDLP VGEDSAQSSR 

N FAT KL F NAT KFALMNGAVS EGLPAREELT DADRWIVDLL EQVRLDVDAY LDNYQFAKAN 

EELYHFAWNE FCDWYLEIAK VQI 

> RXA01355 (1-786, translated) 262 residues 

VTDFSSASNA DDSTQDGRPG RRAGKSKKES KPTPWYIEIP VVVVLTLALI FVLQTFVGRM 

YMIPSGSMEP TLHGCEGCTG DRILVEKVSY YFTDPEPGDV VVFKGTDSWN VGFTTQRSDN 

SVIRGLQNLG SYVGLVAPDE NDLVKRIIAT GGQTVSCQAG DPGIMVDGKE VDDSYTLQPA 

QFPIDETSGS TECGGNYFGP ITVPGGNYFM MGDNRTNSMD SRYHLGDQYQ GTIPEENIKG 

KVQAIILPFS RIGGVDDPAI KG 

> RXA01387 (1-369, translated) 123 residues 
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VLDVNVFDEL RIGLATADDI RRWSKGEVKK PETINYRTLK PEKDGLFCER IFGPTRDWEC 
ACGKYKRVRY KGIICERCGV EVTKSKVRRE RMGHIELAAP VTHIWYFKGV PSRLGYLLDL 
APK 



> RXA01388 (1-132, translated) 44 residues 
MNEEVLSANG TPMKLAGDDD DFDQAGASIG INLSRDERSD ADTA 



> RXA01398 (1-636, tr; 
KETAEDYRYF NDPDLPPVIA 
NALDLIIETV EAGTT PDEAR 
TNKLARQAID GVIAGEGDVD 
KVTGAI VGAV • MKATRGKADP 



mslated) 212 residues 
PREWVEEIRA TLPELPWVRR 
AWWVSYISQK ANESGVELDA 
AVVAARGLEV VRDDGAI EKA 
AQVNQLIAKK LA 



ARIQEEWKLS DAEMRDLINA 
LGVAPAHVAR VVALVSEGKL 
VDDALAANPD IVEKYRAGNT 



> RXA01431 (1-321, translated) 107 residues 

MSNVVAVTEQ TFKSTVIDSD KPVIVDFWAE WCGPCKKLSP I I EE I AGE YG DKAVVASVDV 
DAERTLGAMF QIMSIPSVLI FKNGAKVEEF VGLRPKNEIV EKLEKHL 

> RXA01432 (1-951, translated) 317 residues 

MSEEQSAVAP KIHDVAIIGS GPAGYTAAVY AARADLN P I M FEGYEYGGSL MTTTDVENFP 

GFEKGILGPE LMENMRAQAE RFGTDMHMEL VDRVDLTGDI KKLWVGDDEY HARAVILSMG 

SAPRYLGVKG EQELLGRGVS ACATCDGFFF RDQDIAVIGG GDSAMEEATF LTKFARSVTI 

VHRREEFRAS AIMLERAQKN EKIRFVTNKT VEEVIEADGK VSGLKLNDTV TGEDSVLDVT 

AMFVAIGHDP RSEILAGQVE VDPSNYVLVQ EPSTRTNLDG VFAAGDLVDS HYQQAITAAG 

SGCRAAIDAE HYLASLA 



> RXA01433 (1-603, translated) 201 residues 

MTVLPKNHDL SDTQLVKQFI SGDSRAFSTI IHRHERHMMQ AARKYGRKPE DAQDILQEAL 
FRASRNMHLY RAEAALGTWL HKLVLNSGFD WATHRSQVEF PILNEPTIDL EKDPRLATDP 
LGYLDVAMTI RSAIDQLHPD QRIALILVDL GGYTVEDVAE IEGIKVGTVK SRRGRARKAL 
RALLHADFFG PEDGSIQCES N 



> RXA01443 (1-831, translated) 277 residues 

VLKINRSSYY KWKKTAPTRS NRLLSDAVLG AKIKSI FTKE RGCYGSKRIT AELNDDPGST 
PVNHKRVARI MASLKLFGFT KKRRVITTVS DKKKPVFPDL VKRH FNALAA NEVYVGDITY 
LPIADGTNMY LATVIDCYSR RLVGFAIADH MRTSLVQEAL LMAKSQRGSL KGAVFHSDHG 
SVYTSQAFQD TCKKLGVRQS MGAVGTSADN SLAESFNAAL KREVLQDSKT FANQLVCRRE 
VFRWCTRYST NRRHSWCGYV VPAVFESRNL AILKSVS 



> RXA01444 (1-267, translated) 89 residues 

MPTKTYSEEF KRDAVALYEN SDGASLQQIA NDLGINRVTL KNWI IKYGSN HNVQGTTPSA 
AVSEAEQIRQ LKKENALQRA RTRHPAESC 

> RXA01449 (1-1041, translated) 347 residues 

LKLFISRALI AGTVSLTLFS SPLASAQSSG LSSVLSSEDS SATNSEQDFE KSSESGSSAQ 
DFIALSTANP DLTGGSVEGL LSSMSLIGSS QLPLGGPLLS SDSNYPLETD PSITEARIVE 
KRVLNGLRLE KWSVASPSMQ RNVDVQIMKS AEADSPAPML YMLDGIGGNK NSSGWINGGE 
GPKVFADENV TVVMPLGAAS SMYSDWLEED PALGRIKWET FIVEELAPLL EAEEELNFNG 
HRGIGGLSMG ATGAVHLANS NPDLFDGVIG ISGCYSTLDP IGQTTVSLIV NSRGGNVENM 
WGPTGSETWK AH DVTSNPEG LRDMAVYLSA ANGVVDDIDL ADSEKEP 



> RXA01490 (1-891, translated) 297 residues 

MNAPAPKPGL VIVDKPAGMT SHDVVSKLRR AFS TRKVGHA GTLDPMATGV LVVGIERGTR 
FLAHMVASTK AYDATIRLGA ATSTDDAEGE VISTTDASGL DHSTILAEIV NLTGDIMQKP 
TKVSAIKIDG KRAHERVRDG EEVDIPARPV TVSVFDVLDY HVDGEFYDLD VRVHCSSGTY 
IRALARDLGN ALQVGGHLTA LRRTEVGPFT LNDATPLSKL QENPELSLNL DQALTRSYPV 
LDITEDEGVD LSMGKWLEPR GLKGVHAAVT PSGKAVALIE EKGKRLATVF VAHPNTL 



> RXA01493 (1-1311, translated) 437 residues 

MSMSNNDFEH ESHDVSAKQI FGLAFPALGV LAAMPLYLLL DTAVVGTLGG FELAALGAAT 

TIQAQVTTQL TFLSYGTTAR SSRIFGMGDR RGAIAEGVQA TWVALFVGLG ILTLMLIGAP 

TFALWLSGDE ALAQEAGHWL RVAAFAVPLI LMIMAGNGWL RGIQNTKLPL YFTLAGVIPG 
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AILIPIFVAK FGLVGSAWAN LIAEAITASL FLGALIKHHE 

IMRSMSFQVA FLSAAAVAAR FGTASLAAHQ VLLQLWNFIT 

GTAKVARRVG NQVIKYSLIF AGGLGLVFVV LHSWIPRIFT 

ILGGIVFAID GVLLGAADAV FLRNAS I LAV VVGFLPGVWI 
IRLFAVIWRF KSMKWAR 

RXA01496 (1-1728, translated) 576 residues 

ADAAALVQAL FNLGEMVTAT ASVSDETLQL LGEEMNYKVQ VVSPEDEDRE LLESFDLQFG 

EDEGGEADLA KRPPVVTVMG HVDHGKTRLL DTIRKANVGS DEAGGITQGI GAYQVKVNVE 

DTERTITFLD TPGHEAFTAM RARGAKSTDI AVLVVAADDG VMPQTVEAIN HAKAADVPIV 

VAVNKIDKPE ASPEKIRGQL TEYGLIPEEY GGDTIFVDIS AKQGLNIDEL LASVCLTADA 

ELDLVANPEM DAQGVAIEAH LDRGRGPVAT VIVQRGTLRV GDSIVAGDTY GRVRRMVDEY 

GRDVEEAGPS RPVQVQGLNG VPGAGDNLLV VEDDRIARQI ANQRNARKRN ALAARSRKRV 

SLEDLDSVLK EHSTLNLILK G DNAGS VEAL EEALLKIEMD DEVQLNIIDR GVGAVTQTNV 

TLAAASDAVI IAFNVRAEGK ATEEANAEGV DVRYYTI I YR AIEEVEAALK GMLKPIYEER 

VIGHAEIRAI FKASSVGLIA GCMVEDGKVR RNATVRI IRD GNVIAENAKI VSLRREKDDA 

TEVSAGYECG MVLSYPDISV DDKIEVYEMV EVPREA 

> RXA01522 (1-1578, translated) 526 residues 

VTNSNPTSKN NSADLPEQLR IRREKRERIL DSGLDAYPVE VDRTISISDL RSQFVVITED 
LQEREEGVTY LEVGEETDVE V A IAGRVMFV RNTGKLCFAS IQEGNGTTVQ AMLSLAAVGE 
ESLKAWKADV DMGDI VSVRG KVISSKRGEL SVMADSWHMA SKSLRPLPVA FADLSEDTRV 
RHRYTDLIMR EQARTNALTR IKVMRALRHY LEDQDFLEVE TPMLQTLHGG AAARPFETHS 
NALDIDLYLR IAPELYLKRC VVGGIERVFE VNRNFRNEGV DSSHSPEFAM LETYEAWGTY 
ETGAKLIKGL VQSVAQEVFG TTLVTLADGT EYDLGGEWKV IEMYPSLNEA LARKFPGQPE 
VTIDSTVEEL REIAKVIGLS VPENGGWGHG KLVEEIWELL CEDQLYGPIF VKDFPVETFP 
LTRQHRTKPG VTEKWDLYVR GFELATGYSE LIDPVIQRER FEGQARLAAD GDDEAMVLDE 
DFLTAMEQGM PPTSGNGMGI DRLLMALTGL GIRETVLFPM VKPEQK 

> RXA01530 (1-642, translated) 214 residues 

MAFLDLIQEG NLGLIRAVEK FDYSKGYKFS TYATWWIRQA I T RAMADQAR TIRIPVHMVE 

VINKLGRIQR ELLQELGREP TPQELSKEMD ISEEKVLEIQ QYAREPISLD QTIGDEGDSQ 

LGDFIEDSEA VVAVDAVSFT LLQDQLQDVL ETLSEREAGV VKLRFGLTDG MPRTLDEIGQ 

VYGVTRERIR QIESKTMSKL RHPSRSQVLR DYLD 

> RXA01531 (1-1017, translated) 339 residues 

MVENNVAKKT VAKKTARKTA RKAAPRVATP LGVASESPIS AT PARSIDGT STPVEAADTI 

ETTAPAAKAP AAKAPAKKVA KKTARKAPAK KTVAKKATTA KAAPATAKDE NAPVDDDEEN 

LAQDEQDFDG DDFVDGIEDE EDEDGVEALG EESEDDEEDG SSVWDEDESA TLRQARKDAE 

LTASADSVRA YLKQI GKVAL LNAEQEVSLA KRIEAGLYAT HRMEEMEEAF AAGDKDAKLT 

PAVKRDLRAI ARDGRKAKNH LLEANLRLVV SLAKTLHRPW HGIPGPHPGR QPRSDSCRRE 

VRLLQGLQVL HLRNLVDPSG NHPRHGRPST NHPYPSPHG 

> RXA01541 (1-771, translated) 257 residues 

I FNSHRAPRL ASTVIIARES ADSGTLEFFI QQRQSTMAYA ANAVVFPGGG VEDSDYPFML 
PHRDQHMSPE HIKHHASRLH MDSETMAAHI SAARREVWEE TGVDLGNYNH ELIPIDRWIT 
PDIPAFRRRY DTATFVLILS KDSTNAALQH QHQTTEATHS YWATAEELLT QWSTGHLNLL 
LPTWWHINQL NHLHTLNQLY SFAQRTHNPQ HTPPTVFANW TAPADEAAMQ HYGFPDPDAY 
FDHATIAGKH RTLITRK 

> RXA01556 (1-849, translated) 283 residues 

NIRFETLNIM GPARRIHLGH VWNDRLTFEY SRSLFGKETL SPDIARLFTD RVPTPPLPAP 
RKARAVAQVL VSNPADQTSL EEFAEIQGVS ARTLQRQFLK STGYSFSEWR AAQRVCVAAS 
LLAHDFSISV VANLVGFAAT SSLTRAFRRH TGATPSTFTT GQIGMGSAGH PPRIPATTTF 
AEAHQDQQLW I YSGTATVTT PGYCRFMGQG DMVTI PAGTQ TRIDVAAGSI AFPVPVGLDE 
WGMDLTRVVA VNNQQPKPLT ILEQSEWSKL SEELLNTPVP VQM 

> RXA01558 (1-1209, translated) 403 residues 

MTDSQTESLS TQSVKPAKKR SWFNSLYTGD GGIDFIAKTK LWYWITGILL VISILFIAIR 

GFSLSIDFQG GTKMSMPASD YSTEQVEETF TEATGITPEI VQIVGSGDAR TLEIYSERLS 

DEDVEKARLA IYEEYQPLNS EGQPSPDAIG NSTVSESWGS TITQRMVLAL IAFLVIAAIY 



GSWKPSWTVM KNQLVLGRDL 
LVLDSLAIAA QTLTGAALGA 
QDADVLDAIA SPWWIMVAMI 
SYALDAGLTG VWCGLLAFIL 
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IAFRLEREMA I AAMAAL WD 
VRENTEGFEG SRRRTYAEQA 
LALIQLIGVI EGTFSSVFLA 
DAFAHGTESD TDGVTPEAPA 



GIVIAGIYAV IGLEVSPATV 
NLAVNQTFMR SISTTIISAL 
TPLLVSLKNR LSKT KAHTAS 
KRTVSKPIVD DHRSSGTWRP 



IGLLTVLTFS IYDTWVFDK 
PIIALMVVAV WMMGVGTLKD 
VMKLRDGQST LIDATPHTNA 
GRS 



> RXA01559 (1-243, translated) 81 residues 

ITAPLVILAS RNPFFAKSSV NGMGRVMKLV EERRANGELD EPEYLKKIHA KNAAADKAST 
DNSSTDNSEA PGTDTNQEEE K 

> RXA01582 (1-1089, translated) 363 residues 

MAGLVDLTIN MREGLDYTVS EIQLTEASLN EAADAAIKAF DGAQNLDELA ALRRDHLGDA 
APIPQARRSL GTIPKDQRKD AGRFVNMALG RAEKHFAQVK VVLEEKRNAE VLELERVDVT 
VPTTREQVGA LHPITILNEQ IADIFVGMGW EIAEGPEVEA EYFNFDALNF LPDHPARTLQ 
DTFHIAPEGS RQVLRTHTSP VQVRTMLNRE VPIYIACPGR VFRTDELDAT HTPVFHQIEG 
LAVDKGLTMA HLRGTLDHLA KELFGPETKT RMRSNYFPFT EPSAEVDVWF PNKKGGAGWI 
EWGGCGMVNP NVLRAVGVDP EEYTGFAFGM GIERTLQFRN GLSDMRDMVE GDIRFTLPFG 
IQA 

> RXA01583 (1-1716, translated) 572 residues 

VETIEELTEF KKPIRHCHVN VGDANGTGEL QSIVCGARNF KEGDTVWSL PGAVLPGDFA 
ISARETYGRM SAGMICSASE LGLADKQNSG IITLDPSYGE PGEDARQALG LEDTVFDVNV 
TPDRGYALSA RGLTRELASA FSLTFTDPAI EPA VAGI EVK VPAVEGSLIN VELREETKAI 
RFGLRKVSGI DPAAESPFWM QRELMLSGQR PVNAATDVTN YVMLLLGQPM HAFDAAKVTG 
DLWRNATAG EKFETLDHVK RTLNEEDWI TDDNGIQSLA GVMGGLTSEI SDTTTDVYFE 
AATWDTITVA RTSRRHKLSS EASRRFERGV DPAIVEIALD IAATLLVEIA GGTVDAGRTL 
VGDVPAMQPI TMKVTRPSEL AGVDYSAETV IARLEEVGCT VAVSGDTLEV TPPTWRGDLT 
MSADLVEEVL RLEGLEAIPT IIPTAPAGRG LTDAQKRRRA VGHALAYAGY AEIIPSPFMD 
PEVFDVWGLA ADDERRKTVS VLN PLEAERN VLSTSLLPSM LDAVKRNVAR GHNDFSLFGL 
QQVAFEHGSG VSPMPSVASR PEESWAELV DS 

> RXA01596 (1-1779, translated) 593 residues 

MLVDIAIENL GVIPAASAEF SSGLTVLTGE TGAGKTMWT GLRLLSGGRA DASRVRTGSP 
QAWEGRFVT QGVPCDIVER ATGIVSNAGG AADENGE FLA VRSVGANGRS KAHLGGRSVP 
AATLSEFSDE LLTIHGQNDQ LRLLSPERQL EALDRFDPEL AQLRKNYNAK YLTWKSLDKD 
LQKRLSSRRE LAQEVDRLQF AINEIEEVSP QPGEDAELVE QIRRLQDVDT LREQAATALA 
AIDGAGSLSD AMGGSGGFDE SQESASDQLG QAESALAGSD DSKLKDIAVQ LAEITSQLSQ 
VSMELGGFLS DLPADPQALD DMLTRQQQLK LLTRKYAADI DGVIEWQRKA QIRLDSIDIS 
SEALDKLKED AKKAQASMMR AAKKLSAVRA KAATKLGTTV TEELQGLAMQ KARFEVALTS 
IEACASGIDQ VEFQLAANAF AQPRPLASSA SGGELSRVML ALEVILAAGT TGTTLVFDEV 
DAGVGGRAAV E I GRRLARLA TKNQVIWTH LPQVAAYADT HLHVAKNVGE ASVTSGVESL 
TFDRRVEELS RMLAGLDDTA TGRAHATELL ERAQREKEDI NEERVEPLLA ASA 



> RXA01601 (1-912, translated) 304 residues 

MKARVLAKTW LTHLAVERGL SANTLSNYRR DVERYCDWLE AAGLDDIRDI TTAHVESYVK 

DLRRGIDGQQ AL S AS SAG RA LIVARGLHKF ALMEGEVAAD VAADVSPPAM GRHLPDTLSI 

NEVALLIDAI PHSDIATPVD LRDRALVELL YGTGARISEA IGLAVDDVSE MPEVLRITGK 

GSKQRIVPFG SMAQQAVREY LVRARPALSK GKSHAL FLNQ RGGPLSRQSA WAVLKKTVER 

AGLDKDISPH TLRHSFATHL LEGGADVRW QELLGHSSVT TTQI YTHITA DS LREVWRGA 
HPRA 



> RXA01613 (1-1215, translated) 405 residues 

MSEQPASIKH YDLI I IGTGS GNSIPGPEFD DKSIAIVEKG AFGGTCLNVG CIPTKMYVYA 

ADIAQEIQES ARLGI DATVN SVDWPSIVSR VFDKRIDLIA QGGEAYRRGP ETPNIDVYDM 

HASFVDSKTI STGIAGQEQL ISGTDIVIAT GSRPYIPEAI AESGARYYTN EDIMRLAQQP 

ESLVIVGGGF IALEFAHVFE ALGTKVTILN RSDVLLREAD ADISAKILEL SKKRFDVRLS 

TAVTAVHNKA DGGVKISTDT GDDIEADILL VATGRTPNGN QMNLDAAGIE MNGRSIKVDE 

FGRTSVEGVW ALGDVSSPYK LKHVANAEMR AIKHNLANPN DLQKMPHDFV PSAVFTNPQI 
SQVGMTEQEA REAGLDITVK IQNYSDVAYG WAMEDKDGFV KLNCR 

> RXA01621 (1-1440, translated) 480 residues 

VDQEVDRLAL MARAHQAIGE LSDILVPLAA AFSSKGHSLY LVGGSVRDAF LGELGHDLDF 
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TTSARPEETK AILDDYADVV 
GDTLEGDLIR RDFKVNAMAV 
RMLRAARFVS QLNFTLAPRV 
ESGIAQIIYP EIPAMQMTQD 
GKPDTRDFNE EGRVSFHQHE 
QWTDSAVRRY AADAGELLPR 
ARVRPDLDGN EIMEILNIQA 



WDTGIAFGTL SAEKHGQQIE 
EIQADGELTF HDPVGGLEDL 
ITAMTEMAQQ ITRITVERMQ 
EHMQHKDVYA HSLQVMRQAI 
VVGAKLVRRR MRKLKYSKQM 
LHKLVRADCT TRNKRKAARL 
GPEVGKAWAF LKELRLERGP 



ITTFRSDLYD GNSRNPEVTF 
LTHTLDTPAT PEQSFNDDPL 
VELDKMILGK NPEAGIDLMV 
DQEEDGPDLV LRWAALLHDC 
VGDVGQLVFL HMRFHGFSEG 
QATYDHLEER IAEIAAKEDL 
LDREVAIAEL KSWWEGENNE 



> RXA01648 (1-369, translated) 123 residues 

VGFAFADHMR TSLVQEALMM AKSQRGSLQG AVFHSDHGSV YTSQAFQDTC KKLGVRQSMG 
AVGTSADNSL AESFNAALKR EVLQDSKTFA NQLVCRREVF RWCDLVQHGA QTFLVWLCGA 
CGV 



> RXA01649 (1-420, translated) 140 residues 

VLKINRSSYY KWKKTALTRK KLLLS DAVLG AKIKSI FTKE RGCYGAKRIT AELNDGPGTT 
TPVNHKRVAR VMSSMKLVGF TKKRKVITTI PAAVKPVFPD LVKRQFNALA ANEVYVGDIT 
YLPIADGSNM YLTTVIDCYS 



> RXA01650 (1-114, translated) 38 residues 
MSEAEQIRQL KKENALLREE RDILRKAAKY FPGKRQDL 

> RXA01651 (1-135, translated) 45 residues 
MPTKTYSEEF KRDAVALYEN SDGASLQQIA NDLGINRVTL KNFDQ 



> RXA01670 (1-612, translated) 204 residues 

HFVYHLGLIG TLQFEPAEET RGQIRLHLSD GEIAANLRGP QWCRLITDAE RTQAIGKLGA 

DPIRDDADPE PIRIKVQRSG RSIGSLLMDQ KLFAGVGNIY RAETLFRLGI SPFTIGKDIT 

TAQFRSIWAD LVGLMKDGVV TGRIDTVRPE HTPEAMGRPP RKDDHGGEVY TYRRTGQECF 
LCATPIKEQV MEGRNLFWCP GCQR 

> RXA01680 (1-411, translated) 137 residues 

MAGHTHKTHR TAYKQLEALA RNGHLFTYID PPAEVDGVVK STTNCLEGGI NAQI KALARN 

HRGMFDEHQR IAVDWWLLMH TQLPGDPDEI ARQQNWGQDG LANVPDLIQQ EQPHDHYGRP 
VTYDTGIDAT TTRRKSK 



> RXA01704 (1-816, translated) 272 residues 

DASGRAGFRK LKSNELVTEV ACSQVVPELL EGLVGEGARR FTPGVEIIAA I DDAGQRHVV 
ESRKAPRGRR TETVLKVLEG TGEVEQKVGD YTWKFPVSSF WQAHTKAPAA YSEFIAEALT 
GLELVDVDKR GPVAWDLYGG VGLFAPIITS KLQAAVHSVE LSPGSAEAGE EALAGLPVTF 
HTGRVEGMAS QLPSPNVVVL DPPRTGAGSD VLKSIAEAKP QLVIHIGCDP ATFARDVADW 
KLNGYEMDQL AVFNAFPGTH HFETIGVFVR VS 



> RXA01710 (1-408, translated) 136 residues 

MTDFKLISDT EWRERLTPQE FHVLREAGTE PPHVGEYTNT TTEGVYSCRA CGEELFRSTE 
KFESHCGWPS FFSPLAGDKI IEKEDLSLGM RRVEILCANC GSHMGHVFEG EGYDTPTDLR 
YCINSISLKL EEKPVS 



> RXA01717 (1-282, translated) 94 residues 

PSQQMHQDIA LVVDETI PAE DVRAVVKAGA GELIETVELF HVFRSEQRGE NKKSLAFSLR 
FRAAGRTLTD EEANEARLQA AELAKEKFNA EMRG 

> RXA01723 (1-837, translated) 279 residues 

VDXSRVTTTA TTPEPAAPAQ SQPAEAQPAQ TQAAQQEELP VAAKE SAP AT ENTQGQXQGQ 

AQGXAQGDEH DDXFESRSAA RRARRNRQRQ IHRDGDDNAN ANTESEQNTP AQNATAQAES 

EQTAAPAQAE AAEQNQNDNS ESSENRSDNY RNNNRRSRNN RNNRNYRDNN ESSDNAGQSS 

NDDADNNQAR SEDNNDDRRS RNNRNNDRND RNDRNDRDKlD DNDDRRNRRG RRNRRGXATT 
VTIATTEITG ITATTATMAT TTSKXEXAAG SRHPGHRGP 



> RXA01724 (1-384, translated) 128 residues 

VDHNVAFVRT TGYHAAPSDV FVSNQLIRRM GLRSGDAIEG QVRMNQGGGN HNNHGRNRQK 
YNNLVRVEMV NGLPAEETRN RPEFGKLTPL YPNQRLRLET EQKILTTRVI DLIMPIGKGQ 
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LCFDCVAT 

> RXA01725 (1-108, translated) 36 residues 
LVDERPKEVT DMQRSVNGEV ISSTFDRPPS EHTAVA 

> RXA01726 (1-573, translated) 191 residues 

LLELAIERAK RLVEQGQDVV VLLDSITRLG RAYNNSSPAS GRILSGGVDS NALYPPKRFL 
GAARNIENGG SLTIIATAMV ETGSAGDTVI FEEFKGTGNA ELKLDRKISE RRVFPAVDVN 
PSGTRKDELL LNPDEARIMH KLRRILSALD NQQAIDLLIK QLKKTKSNAE FLMQVASSAP 
MAGTEKEEDY S 

> RXA01730 (1-1677, translated) 559 residues 

VLRTHLSGEL RKENAGQSVT LTGWVNRRRD HGGVIFIDLR DRTGIAQVVF RNEDVAERAH 
ALRSEFVLRV TGVVEERPEG SQNPNLASGD IEVSVTEFEV LNESAPLPFQ IEDSSSAGEV 
GEETRLKYRY LDLRRPVQAN ALRLRSAANK AARTVLDSHD FTEIETPTLT RSTPEGARDF 
LVPARLRPGT FYALPQSPQL FKQLLQVAGM ERYYQIARCY RDEDFRADRQ PEFTQLDVEM 
SFVDQDDVIA LGEEIISEVW KLIGYEIKTP IPRMTYADAM RRYGSDKPDL RFDIEITECT 
EFFQDTTFRV FKNEYVGAVV MTGGASQPRR QLDAWQEWAK QRGAKGLAYI LVGEDGELSG 
PVAKNITDAE RAGIAAHVGA QPGDCIFFAA GDTKSSLALL GAARGE I AKK LDLIKEGDWA 
FTWIVDAPMF EPAADATASG DVALGNSKWT AVHHAFTSPK PEFLDNFDTN P G DAL AY A Y D 
IVCNGNEIGG GSIRIHQRDV QERVFEVMGI TGEEAREKFG FLLDAFAFGA PPHGGIAFGW 
DRIVSLLGGF DSIRDVIAF 

> RXA01733 (1-543, translated) 181 residues 

GPKI YEAYTT IAPESRPAAV NYKTTIDQGL SQFSEFDAGI IEATLLTELA AKRQREIERG 
SSLVGPHRDD VDLMLGDQPA KGFASHGETW SFALSLRIAE FNLLKSDGTD PILILDDVFS 
ELDAGRREKL VGIAQEVEQV LITAAVHDDL PENLKKVLTA QHTVTVQDTG TGRI SLLDVQ 
P 

> RXA01784 (1-549, translated) 183 residues 

TTIYRWVQKY ALELDKQTRW YRQVPDWQAS SWRVDETYIR VGGTWCYLYR AITAGGQTLE 
FYLSPKRNVA AAKRFLAKTL RSNTTAGSPR VINTDKAPAL AKAISELKAE GICPQTVEHR 
QVKYLNNVIE GDHGRLKRIL GPKGAFKNRI SAYRTLKGME AMHSLRKGQG TMFDLTGTRT 
QTR 

> RXA01798 (1-273, translated) 91 residues 

MHRKKEELTM RKGISRILSV AVASSIGFGS VLSGTGIAAA QDSAFDYGMD PSMNYNPIDD 
MKDRPQGLSN LPYFGSKLTS WGSSDATASS G 

> RXA01818 (1-987, translated) 329 residues 

MGYPIGGEVP VSGSNLIDGE INGWVQTFQG GRVYRTPMLE GFQIASINGM ILNRWLAIGG 

PDSALGFPIA DEAVASDGVG RFSVFQNGVL YWHPNHGAWE MTGFIEEVWK MRGGLDSQWG 

YPTSAPVLDS DAPVEIAQNF SGGVFDLATE IEDAGFSPIE DKEMSNLILE YFGYLGFDFP 

GSSSRELVQD HSKSDLMTLR ASRCALKDSS QASFGGVTIP SHYDYWGCLD KSDRPDPDAY 

GRHDYCTLSP DSYGPLGKKA EFSGACARHD LCMDAVDANG TGYAPCHPAF YTWMSTVCTT 
NYAEDANFKK GCVNTAKAYY KAVQLKNPN 

> RXA01819 (1-447, translated) 149 residues 

LILPVQEGIS YFPTPLHLNH IGGSRFKKFL VKIDKTVPQD LDVHVICDNY ATHKHPTINT 

WLVKHPRFHM HFTPTYSSWI NQVERLFAEV TRELLQRSDH RSVQALEKDL RNWVKAWNED 

PKPFIWTKTA EEILSSIARY LKRINGAGH 

> RXA01837 (1-393, translated) 131 residues 

SEGYYNDTVC HRITTSGIYV LQCGDPSSTG AGGPGFSFAN EYPTDEATDL TTPVIYERGT 
IAMANAGADT NGSQFFLNYE DSPLAPNYTY FGQITEEGLA TLDAIAEVGT EGGTGDGAPA 
QEVRIESAAV A 

> RXA01841 (1-363, translated) 121 residues 

MEEGEEISLS DFEGEVVVLN AWGQWCAPCR AEVDDLQLVQ ETLDPLGGTV LGINVRDYNQ 
TIAQDFKLDN AVTYPSIYDP PFRIAAALGG VPTSVIPTTI VLDRSHRPAA VFLREVTALS 
G 
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> RXA01852 (1-1287, translated) 429 residues 

VSQNKSKSEK LQSFAAPKGV PDYAPPKSAA FLAVRDAFVN QAHKAGFEHI ELPIFEDTGL 
FARGVGESTD VVSKEMYTFA DRGERSVTLR PEGTAGVMRA VIEHSLDRGQ LPVKLNYAGP 
FFRYERPQAG RYRQLQQVGV EAIGVDDPAL DAE I IALADR SYRSLGLQDF RLELTSLGDR 
HCRPEYRQKL QDFLFALPLD EETRKRAEIN PLRVLDDKRP EVQEMTADAP LMLDHLDAEC 
REHFETVTGL LDDMGVPYVI NPRMVRGLDY YTKTCFEFVH DGLGAQSGIG GGGRYDGLMA 
QLGGQDLSGI GYGLGVDRTM LALEAEGVTV GAERRVDVYG VPLGKDAKKA LAGIVNTLRA 
AGISTDMSYG DRGLKGAMKG ADRSNALYTL VLGEQELENN TIAVKDMRAH EQHDVALDEV 
VAFLQGKLI 



> RXA01862 (1-1206, translated) 402 residues 

MAYDFVIGMD VGKYFHHACV LDPQGRQVLS KRINQHEGSL RKLFDKFLAN DAEVLVVVDQ 

PNNIGRLTVA VAQAMGADVR YLPGLAMRQL SRIHVGNSKT DVRDAYVIAH AGLNL PDALR 

SVDRVEEVFL QLKVLNGIDE DLARAYTRLI NQMQSALVGT YPAFEHVLRG QMIHRKWILH 

LLAKYGGPTK I RRVGKARLA AFARGHRARN PEPVIDAMLA AIHGQTVSIA GAEYAELGVA 

MSAKDALAKL EHRKEIEGQV LELIQDIPQT EILLSMPGIG PRSAAQILMT VGDMSDFPDA 

AH LAS Y AG L S PQTNQSGTSI MSNSPNRAGN KKLKNALWQS SFASIRFHER SRQFYERKRN 

EGKRHNAAW ALARRRLNVL FAMMRSGELY RDIPTAQEAA AA 

> RXA01863 (1-807, translated) 269 residues 

MNSNLTLPQD RYLDIAEYID VMHISHNWGT TDEFANVGFG AMKKQPPLKA KLKLYEQMIS 

NARTLSEQGM FVSAETMLNQ STLPHLRKIH QEVVHDMKCS RHEIHPMYPA DFASQLNVLT 

LAEMKKTIHD ILDFRDEDIW MLFGTLPVFP CLKDDEDQKL LSRLRNANNV TTRNDPDGRS 

RLNVNVFTGN VIVTDFGDET GTISNIQKDK LTDVFDKWLS SDLAKSLNCH CSEFSCLGPN 

VLVKNMYYPN MDFKDNERHM HKQPQIIQF 

> RXA01864 (1-471, translated) 157 residues 

NERYWTGPRP ETHGPNDPGG VDLYVGGVEH AVLHLLYARF WHKVLFDLGH VSSKEPYRRL 
YNQGYIQAFA YTDSRGVYVP ADDVEEKDGK FFYQGEEVNQ EYGKMGKSLK NAVAPDDICN 

NFGADTLRVY EMAMGPLDTS RPWATKDVVG AQRFLSV 



> RXA01872 (1-765, tr; 
MGNDGGDLRI DDLRSFISVA 
KLVLNQRGHA FLNHASAIVA 
RAEHPNVEFQ LHQAAAMLLV 
DHRLASFSGQ GELPLITAAE 
GLVSAGLGVG VVPMD 



mslated) 255 residues 
QSGHLTETAQ ' RLGI PQPTLS 
EFNSAATEIK RLMDPEKGTI 
DRVLADETDL ALVGPKPAEV 
EPFVAMRAGF GTRLLMDALA 



RRISRVEKHA GTPLFDRAGR 

RLDFMHSLGT WMVPELIRTF 

GTSLGWAPLL RQRLALAVPA 

EEAGFVPNVV FESMELTTVA 



> RXA01878 (1-879, translated) 293 residues 

MEEPSGAQLL GPVEIRALAE KLDVTPTKKL GQNFVHDPNT VRRIVAAAEL TPNDHVVEVG 
PGLGSLTLAL VESAASVTAV EIDPRLAAEL PET FQWRAPA LAHKLSI VLK DALKVQQSDM 
AVQPTALVAN LPYNVSVPVL LHMMEEFPTI NKVLVMVQAE VADRLAADPG SKIYGVPSVK 
ASFYGPVTRA GSIGKNVFWP APKIESGLVK IVREDTAWKQ DDETRKKVWP IIDAAFLQRR 
KTLRAALSGH YGSGQAAEEA LRAADIDPTL RGEKLDVTDY VRLAGVLQQK DEK 



> RXA01913 (1-825, translated) 275 residues 

MANYTAADVK KLRELTGSGM LDCKKALEES AGDFDKAVEI LRVKGAKDVG KRAERNATEG 

LVAVSGNTMV EVNSETDFVA KNSDFKEFAA KVADAAAAAK ANSQEELAAV DVDGQTADAA 

LQEFSAKIGE KLELRRAVTL EGDKTAVYLH QRSADLPPAV GVLVAFTGEG EAAEAAARQA 

AMQIAALKAS YLTREDVPAE IIEKERSIAE QITREEGKPE QAIPKIVEGR LNGFYKENVL 

LEQSSVADSK KTVKALLDEA GVTVTSFARF EVGQA 



> RXA01926 (1-672, translated) 224 residues 

LRSFYTPEQA IEREGDVWKA ATEEAELLAA DGAVHDQELF LNCTTSPLIF ASAMLNFGVH 

QILDTLCQLA PSPAGRDADP KALEAATSAM DDHRDTTDDF SGVVFKVQAG MDKNHRDTLA 

FMRVVSGEFD RGMQVTHSQS GRSFSTKYAL TVFGRTRSTV ETAFPGDIVG LVNAGALAPG 

DTIFEGRKIQ YPPMPKFAPE HFRILRAKSL GKYKQFRKAL EQLD 

> RXA01938 (1-915, translated) 305 residues 

LDESYAKHRA AYQRIFDRLG LEYAICQATS GAMGGSASEE FLAVSENGED TFVRSTSGNY 
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MNVEAVVT Q PGVERDIEGL PEPVTYETPV 
CIVVKVREPG AEEAELTGIL LPGDREVDMK 
GPVGLAKNGV KVLAD PRVVT GTSWITGADE 
APAGEGTLTL ARGIEIGISS SSAASTPKPS 
RTAPR 



SETI DALVDW ANSIDVQIEG REVTADDTLK 
RLEASLEPAE VELAVESDFA DNPFLVKGYV 
KERHVVGLVA GRDFTPDGFI EAAEIKEGDP 
TSKSWTKTAS APSQPWALRA RCHPPARRPG 



> RXA01953 (1-381, translated) 127 residues 

MIAAYREKDR SLGRAAMEAL IDAVSQDVPA GLDELRKLGR T L KARAT DVL AYFERPGTSN 

GPTEAINGRL EHLRGSALGF RNLTNYIARS LLEFRRIQTS TTPSSVKSRF RHPSSSRTTM 
NDVPTHL 



> RXA01954 (1-840, translated) 280 residues 

VLADDVVVVA EFRDRI YPGL VETGRVERGG DKPFHTVVNA ENYHALEMLT YTHRHSIDAI 
YIDPPYNTGA RDWKYDNDYV ASDDDYRHSK WLAFMERRLK ICRELMRSDA TLVAPIDEHE 
VNRLGVLLDQ LFPESTRQLV TIVNNPKGVT QGYLSRVEEY AFFVFGPDAR IGSVDDDLLT 
HRDMADAEGE LQRPRWKGLL RSGDDSLRAD RKDMFYPVWF DESTGRLSHA GEALPLDETP 
DFSPQDGLTP IWPIRRDMKE GPTRAAPRRS ILDYALHPHL 



> RXA01975 (1-1896, translated) 632 residues 

LSHHTHLNNY ITSLSDNADL REKVTATVDA FRHTVMDDFD YISDQQVLLY GDVQSGKTSH 
MLGI IADCLD STFHTIVILT SPNTRLVQQT YDRVAQAFPD TLVCDRDGYN DFRANQKSLT 
PRKSIVVVGK IPAVLGNWLR VFNDSGALSG HPVLIIDDEA DATSLNTKVN QSDVSTINHQ 
LTSIRDLATG CIYLQVTGTP QAVLLQSDDS NWAAEHVLHF APGESYIGGQ LFFSELNNPY 
LRLFANTQFD EDSRFSDAIY TYLLTAALFK LRGESLCTML IHPSHTASSH RD FAQ EARL Q 
LTFAFERFYE PMIQHNFQRA YEQLAQTDSN LPPLRKILNI LGGMEDDFSI HIVNSDNPTV 
EEDWADGYNI IVGGNSLGRG LTFNNLQTVF YVRESKRPQA DTLWQHARMF GYKRHKDTMR 
VFMPATIAQT FQEVYLGNEA IKNQLDHGTH INDIRVILGD GVAPTRANVL DKRKVGNLSG 
GVNYFAADPR IKNVEALDKK LLAYLDKHGE DSTIGMRAII TILNAFTVDP NDLDLATFKA 
ALLDFERNQP HLTARMVLRT NRKVNQGTGA LLSPTDQALS RAEVAHPLLI LYRIEGVNDA 
AAQRGEPTWS SDPIWVPNIK LPGQRQFWCV DG 



> RXA01998 (1-708, translated) 236 residues 

MGIFSGRQFP REIILWAVRW YCRYGVSYRD LEEMMTERGV PVDHTTI YRW VQKYAPELDK 

KTRWYRQVPD WQARSWRVDE TYIRVGGKWC YLYRAITAGS QTLDFYLSPK RNVAAAKRFL 

AKTLRSNKSA GYPRVISTDK APSLARAISE LKAEGVCPST VEHRRVKYLN NVIEGDHGRL 

KRILGPKGAF KNRTSAYRTL KGMEAMHSLR KGQGTMFAYG HPNPDAVIVS RVFETA 

> RXA02002 (1-378, translated) 126 residues 

MSNANPDTTA AEAHRRRT FA VIAHPDAGKS TLTEALALHA HIISEAGATH GKAGRKATVS 

DWMEMEKDRG ISIASSALQF EYAPEGHAGE PFMINLVDTP GHADFSEDTY RVLMAVDAAV 
MLMHSV 



> RXA02015 (1-519, translated) 173 residues 

VLKFSLNLLD DIRPRAMSRD IDWGIPIPVE GWQDNNAKKL YVWFDAWGY LSASIEWAYR 

SGDPEAWRTF WNDPETKSYY FMGKDNITFH SQIWPAELLG YAGKGSRGGE IGDLGVLNLP 

TEVVSSEFLT MSGSKFSSSK GVVIYVKDFL KEFGPDALRY FIAARPRNND TDF 



> RXA02025 (1-651, translated) 217 residues 

MAWFFAPEPV MVTADEALKG GRHPVLENPA PHTVLGTPVT GPWKEGQQRI WIGLGCFWGV 

EQMYWQMDGV EGTSVGYAGG FTPNPTYREV CSGRTGHTEI VEVVYDPSKI SLEQLVARGL 

EAHDPTQGFR QGNDVGTQYR SAYYTENEED AARVKAVVDA YGETLKQHGF GEITTEIGVI 

SPSDYFLAED YHQQYLDKNP DGYCPHHSTG IPCGVEA 



> RXA02047 (1-192, translated) 64 residues 

WDDRVHPAHA RLFAQALLDA GQAVDYYENT EGGHAGAADN KQTAFVESLI YTWIEKTLDQ 
QGSI 

> RXA02065 (1-648, translated) 216 residues 

MTYMKKKSRD DAPVVIETVQ AEHAEELTGT AAF DAGQADM PTWGELVAEH ADSVYRLAYR 
LSGNQHDAED LTQETFMRVF RSLKSYQPGT FEGWLHRITT NLFLDMVRHR GKIRMEALPE 
DYERVPGNDI TPEQAYTEAN LDPALQAALD ELS PDFRVAV ILCDVVGMSY DEIAETLGVK 
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MGTVRSRIHR GRSQLRASLE AAAMTSEEVS LLVPTH 

> RXA02078 (1-858, translated) 286 residues 

VPELPEVEVV RRGLEDHMVG HTIVSATVLH PRAARNQLGG GPEIEANIAG LRVSAAKRRG 

KFLWLELIDA PSGETRPDLG LLVHLGMSGQ MLIKEPDAPI SPHLRAKVEL DNGDEVWFVD 

QRTFGYWWLG DLVDGVPERV SHIATDVLDE SADFSAIARN LKSRKSEIKR LLLNQEIVSG 

IGNIYADEML WQAKIHPLQR ADRLSLARLE ELLQAGKDVM TKALAQGGTS FDALYVNVNG 

NSGYFALSLN AYAQTGEPCG RCGTLI IRES FMNRGSHYCP NCQKRR 

> RXA02110 (1-618, translated) 206 residues 

MAVSTIIFAL RPGPQDLPSL WAPFVPRTRE PHLNKWALPG GWLPPHEELE DAAARTLAET 

TGLHPSYLEQ LYTFGKVDRS PTGRVISVVY WALVRADEAL KAIPGENVQW FPADHLPELA 

FDHNNIVKYA LERLRTKVEY SEIAHSFLGE TFTIAQLRSV HEAVLGHKLD AANFRRSVAT 

SPDLIDTGEV LAGTPHRPPK LFRFQR 

> RXA02130 (1-87, translated) 29 residues 
MTSDLQSRRR LGLTATLVRE DGREGDVSA 

> RXA02167 (1-1260, translated) 420 residues 

MNIIDELSWR GLINQSTDLE ALREEASTPI TLYCGFDPTG PSLHAGHLVP LLMLRRFQQA 

GHNPIVLAGG ATGMIGDPRD VGERTMNSAD TVSDWAERIS GQLSRFVDFD GEHAARLVNN 

AEWTNEMSVV TFLRDVGKHF SLNTMLARDT VKRRLESDGI SYTEFSYMLL QANDYVELNK 

RFGCTLQVGG GDQWGNIVSG VDLNRRVNGT SVHAVTVPLV TDSDGKKFGK STGGGSLWLD 

PEMTSPYAWY QYFINASDAD VIRYLRWFTF LTQEELAELE VEVAERPFKR EAQRRLAREM 

TNLVHGTEAT EAVELAAQAL FGRAELRDLD EKTLAASVSE TAVAEIKAGE PRTIIDLLVA 

SGLADSKGAA KRAVKEGGAY VNNERIESDD WEPFAEDLLH GSWLVLRRGK KNFAGVQILG 

> RXA02174 (1-354, translated) 118 residues 

MEKPQIELPV GPAPEDLVIS DIIVGEGAEA RPGGEVEVHY VGVDFETGEE FDSSWDRGQT 

SQFPLNGLIA GWQEGIPGMK VGGRRQLTIP PEAAYGPEGS GHPLSGRTLV FIIDLISA 

> RXA02182 (1-774, translated) 258 residues 

VKKLASIAIL SSLPLASCST PPTDSEAVVE HLVPEIISTH SFDSTSFTQG LELDGDELIV 

GTGQYGGSRI YRSSVDGQES VSQSLDPEFF GEGITKSGDA IWQLTWNEGV AFKRDADTLE 

ELDRVSYNGQ GWGICSTDDA LITSDGSSTL TFRDPETFAE NSTVDVTLDG SPVGNLNELE 

CVDGEVYANI FLDTDIMRID PNSGEVTAVI DASNIPNNAT PDTNNVLNGI AHIPDSDRFY 

ITGKRWPDLY EVRFVPAD 



> RXA02204 (1-1260, translated) 420 residues 

MQSWPTPEVP ALAGTPVPLE LFDTADQEVR LVETPPAGSD TPVGMYVCGI TPYDSTHLGH 

AATYLAFDLI YRILLDNDHD VHYVQNITDV DDPLFERAAR DGVDWRDLGT SQINLFRSDM 

EALSIIPPKD YIGAIESIDE VIEMVKTLLD EGAAYIVEDA EYPDVYASIN ATDKFGYESN 

YDAATMAEFF AERGGDPERP GKKNPMDALL WRAAREGEPS WESPFGAGRP GWHIECSAIA 

TNRLGHSFDI QGGGSDLIFP HHEFSAAHAE AAHGVERMAK HYVHAGMISQ DGVKMSKSLG 

NLEFVSRLTA AGHEPGAIRL GVFANHYRGN RDWNAESLAT AEQRLATWRE AARAATNRED 

AIAVVEQLRA HLSADLDTPG ALAAVDNWAA GIDTTTDSKE FTEVGNIVVA AIDALLGVQL 



> RXA02228 (1-903, translated) 301 residues 

VVTPIAVVGP TASGKSALGI ALAHKLDGEV VNVDSMQLYK GMDIGTAKLT VEEREGIAHH 

QLDVWDVTET ASVARFQSDA VADVEDIMSR GKTPILVGGS MLYVQSLVDD WQFPPTDSAV 

RARFEARLAD IGVEALHAEL TQLDPEAAAV IESNDPRRTV RALEVIELTG QPFQASQPPK 

DAPPRWGTRI IGLKTTPEWL NPRIEQRTAR MFEQGFVAEV EHLVQQGLIA DSTAGRAIGY 

SQVLAAMAGE MTWEDAFERT VTGTRRYVRR QRSWFNRDHR VSWVDASGDP TAQALEILGL 

Q 



> RXA02236 (1-318, translated) 106 residues 

VALPQLTDEQ RKAALAKAAE ARKARAELKE NLKRGNTNLR EVLDKAESDE IIGKTKVSAL 

LEALPKVGKV KAKEIMDELG IAQTRRLRGL GDRQRRALLE RFGFED 

> RXA02242 (1-507, translated) 169 residues 

MAVREVRLFG DPVLVSRADE VVDFDESLST LIDDMFDTME DAGGVGLAAN QVGVLRRVFV 
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FDTSHQEGGL RGHVINPVWE PLTEDTQTGK EGCLSIPDVS AETTRYETVR LSGQDRDGNP 
VGFVANGLLA RCIQHETDHL DGVLFLKRLD PAERKAAMGV IRASAWFNK 

> RXA02243 (1-945, translated) 315 residues 

MRLVFAGTPE PAVVALQKLI DSDHEVVAVL TQPDARRGRG RTLHPSAVAE LAQQHGIEVL 
KPTSLKADTE DGQAIRQRLA ELAPDCLPVV AYGQLITKDL LDVAPHGWVN LHFSLLPAWR 
GAAPVQASIR EGDQITGATT FRIDEGLDTG VILSTIEDTI QPTDTADDLL TRLAYSGGDL 
LVETMTGLEQ GTITPRAQEG EATYASKITT QDAQIDWSKP AEVIDRHIRA HTPGPGAWTT 
LVDARLKVGP ISHSGEVEVA ADLAPGAI LA QKNSWVGTG TTPIVLGNIQ PPGKKMMNAA 
DWARGVQLDQ EAKFQ 

RXA02251 (1-300, translated) 100 residues 

VADPTTYRPA PGTIPTEPGV YKFRDENRRV IYVGKAKNLR SRLSNYFQDV TQLHPRTRQM 
VFAASSVEWT VVSSEVEALQ LEYTWIKRFD PRFKRKIPRR 

> RXA02252 (1-1824, translated) 608 residues 

LIRGSNVKYR DDKTYPMLAV STGERFPRAF FFRGPRRKGV RYFGPYSHAW AVRETLDLLT 
RVFPMRTCSK GVFNRHESLG RPCLLGYIDK CAAPCVGRVS EEEHREIVDG FTSFMAGHTD 
KVT RKLNADM MAAAEELDFE RAARLRDDLE AIDKVMEKQA VVLGDGTDAD IIAFATDQLE 
AAVQVFNIRG GRIRGQRGWV VEKPGDYAGL LVDATTQPEG DAPETDPALP FLMQDFLVQF 
YGDAVERAET EAKEDAAVIE RRGVDKHSFE EAAPVTRASV VPREILVQVA PNEAEQTLKV 
LEELRGAGVD ARVPQRGDKR ALMETVERNA KELLKQHKLK RVGDLTARSA ALQELQEALD 
MEQAPLRIEC TDISHIQGTD VVASLVVFED GLPRKSDYRR YRVKEAAGDG HSNDVASIAE 
ITRRRFLRHN QDKLAVPEAE EFDGSTFSDE KVEEMSTDAR RFAYPPQIFI VDGGAPQVAA 
AQEVFDELGI VDVVLIGLAK RLEEIWLPGD PDPVILPRNS QALFLLQQIR DEAHRFAITY 
HRQQRS KRMR VSELDSIKGL GQSRRTELVK HFGSVAKLKE ASVEDISQVK GFGPKLAEAV 
YEGLHASK 

> RXA02260 (1-231, translated) 77 residues 

MALTLQIILV VASLLMTVFV LLHKGKGGGL SSLFGGGVQS NLSGSTVVEK NLDRVTILVA 
VIWIVCIVAL NLIQTYS 

> RXA02290 (1-399, translated) 133 residues 

VDLNALFEIL TLWFQVGVT WHAVLSKREG FRQAFAQFDV AKVAAFNEDD VERLLDDLQI 
FRNRRKINAA ITNAKALLEL NDETGTFDSI IADHSTDATA MVKHLKALGF THIGLTSLSI 
LQQAIGVTEL KAA 

> RXA02291 (1-654, translated) 218 residues 

VVHLPNFLGL AEQKALVAQA RDLAREVVGT PLAMVRPKLK SGQMSVHMLH LGKYWASNPY 
RYVDVVDGFP VPPLPDSFVD LAHRALLSAG SLSNSLQSWS EAYRAEAALV NYYSPDASMG 
MHQDANEESE APVISLSIGD TGIFRLGGTL NRNKPWTDIP LMSGDLIVFG GANRQAFHGI 
PSIEANTAPA GCGLKEGEST SRSANLHYKT PGRGMSRG 

> RXA02323 (1-924, translated) 308 residues 

MSSHDLVDVV VVGAGAAGLA AAVALGRSLR SVIVIDAGQP RNSYAHAAHN VLGQEGIAPA 

ELLEKGRAEA RSYGVTIAPG RVAKVERTGS TFAITLDDAS LLHSRRIILA HGAVDDLPEV 

EGLSDFWGTK VLHCAYCHGF EARDSEIVVV GTSPMAAHQA LMFSQLSKTV SLVGTIDIDE 

QTSESLDSAG VKVLGTNAVR VSAEGDGLSV ELSEGDHLSC DNIVVASRPL VDGTLYTQLG 

GQMEENPMGR FIPGTQTGRT PIEGVWAAGN AQAPMAMVYG SAAQGVMAGA EINFDLILED 
ISVASAQS 

> RXA02385 (1-771, translated) 257 residues 

MIEVRLVPVA AVMWMAVAAL IINGSWVLSV GIVGIAIIAA CVFKHWGQAV VIAALGVGAV 

VMAALRISSA KAFEAPQTWV GTAETIKFLD SGDQLIGLRV EGYPAPIPVF YSGSDTIEKA 

SLIAVSGRIK PDSFPGVGDL TISTEDIDQL EPTTGYSAWV NQVRDGFSQA VEETVGESSR 

GLI PGMVLGD TRLQGSIEAQ TYIDTGLSHL SAVSGSNVAI VVSSWVLSY FLTAGPRIRV 
VASLLSLGIF VSLVGFE 

> RXA02386 (1-405, translated) 135 residues 

VSVVGHVAKP GLVTLAEGSR VADALAIAGA LPDADLTALN LAQLLVDGTQ IHVLAIGEVQ 

PISVDAAATS ASGLISLNTA TVADLVTLPG VGEKTAQAII DFRESNGGFS TVEDLLQVKG 



Appendix B, Page 1 8 



Attorney Docket No.: BGI-127CP 



IGPSKFEQIS GLVSP 

> RXA02388 (1-846, translated) 282 residues 

AIINSSRMEP MHGLSLSVIC LLFYDSNLAV HYGFLLSCAA TAGIVMLQPL LYRAIGPPLA 

VWKVPDIVVR AFAVSIAADL VTIPIIALMA RQISLVAVLA NVLVELAVPP ITLLGLIAVL 

ASLLPWPVEY PLLKIIEPFT WWIHHVAKWC QQLPNSTLEI SAGWAGIAWA CMAAVWVVVI 

IYKGYVRTLA VCCVCFFLFG AWNNRLPAQI DPTELRFVII ADDSELTDVP EHAELI IVED 

PHGSMSDRPI VTREGIPVLY PYRDGEVSLH IDGTQHAADG RF 

> RXA02413 (1-492, translated) 164 residues 

MTSENSESQD IWLTDEQQDV WLDVWTMRIG LPARLDAQLK EAAGVSHFEY FTMAQISMAP 

EHRVRMSELA ELSDMTLSHL SRVVTRLEKA GWVKRVPDPD DGRATVAVLT DSGWEKVKAT 

APGHVKEVRR LVFDDLTPEE LKVMGTAMKK IVNRLDMSNR LPRV 

> RXA02416 (1-2640, translated) 880 residues 

DKPDVDLIDG LSPAVSIDQK STNRNPRSTV GTITEVYDYL RLLYARAGTA HCPVCDARVE 

RQTPQQMVDQ ILGMEEGLKF QILAPVVRTR KGEFVDLFAD LASQGYSRVR VDGEVHQLSD 

PPKLEKQIKH DIDVVVDRLQ VKASQKQRLT DSMETALRLA DGVAVLEFVG LEEDDPNRLR 

RFSEKMSCPN GHALTVDELE PRAFSFNSPY GACPACDGLG VRTEVDIDLI IPDPDAPATK 

AVQPWNSSPN HSYFEKLIEG LAKALGFDPE TPYSELTAAQ KKALVYGSKE EVSVRYKNRY 

GRVRSWTAP F EGVMGYFDRK LEQTDSETQK DRLLGYTREV PCPTCKGARL KPEILAVRLD 

SGSHGALSIA GLTALSVHEA FEFLDNLTLG KRE EM I AG AV LKEIHARLKF LLDVGLSYLT 

LDRAAGTLSG GEAQRIRLAT QIGSGLAGVL YVLDEPSIGL HQRDNQRLIT TLEHLRDIGN 

TLI VVEHDED TIRRADWLVD IGPRAGEFGG EVVYQGEPKG ILDCEESLTG AYLSGRRTLG 

VPDTRREIDK ERQLKVVGAR ENNLQGIDVK IPLGVLCCIT GVSGSGKSTL VNQILAKVLA 

NKLNRARQVP GRAKRVEGLE HLDKLVQVDQ SPIGRTPRSN PATYTGVFDK VRNLFAETTE 

AKVRGYKPGR FSFNIKGGRC EACQGDGTLK IEMNFLPDVY VPCEVCDGQR YNRETLEVKY 

KGKNIAEVLG MPISEAADFF EPITSIHRYL ATLVDVGLGY VRLGQAATTL SGGEAQRVKL 

AAELQKRSNG RTVYILDEPT TGLHFEDIRK LMMVIEGLVD KGNSVIIIEH NLDVIKAADW 

IVDMGPEGGS GGGTVVAEGT PEQVAEVAGS YTGQFLKELL 

> RXA02418 (1-567, translated) 189 residues 

VVRYVKFSRT ANRGVHISAE ARINERIRVP EVRLVGPNGE QVGIVRIEDA RKLAFDADLD 

LVEVAPNAKP PVCKIMDYGK FKYEAAQKAR ESRKNQQQTV VKEQKLRPKI DDHDYETKKN 

NVIRFLEKGS KVKVTIMFRG REQARPELGY RLLERLANDV VDFGIVETRA KQDGRNMTMV 
LGPVRKGKK 

> RXA02429 (1-2289, translated) 763 residues 

VAGFDWFWKA LGGKSGRNQK RSVAIVNQVE NHAAEL DAL D DVALAQRAKD LASGGRIDNH 

AEFLAILGVA SQRTLGLKPY PVQSQAVLRL IEGDVVHMAT GEGKTLVGAM AATGLGLMGK 

RVHSITVNDY LAVRDAEWMR PLVEFFGLSV ASISEKMDAG E RRQ A Y BCAA I VYGPVNEIGF 

DVLRDQLITR REDAVQHGAD VAIIDEADSV LVDEALVPLV LAGNQPGHAP RGKITDVVRS 

LKENDDYTID DDRRNVFLTD KGAAKLEQQL GISSLYDDEH VGSTLVQVNL ALHAQALLIR 

DIHYIVRDSK VLLIDAS RGR VADLQRWPDG LQAAVEAKEG LAVSEGGKIL DTITLQALIG 

RYPMACGMTG TAVEATDQLR TFYDLHVSVI ERNHPLKRFD EADRIYATMA EKNRAI IDEI 

ALLHSTGQPV LVGTHDVAES EELATALREL NIEVSVLNAK NDAEEAQIIA EAGDIGRVTV 

STQMAGRGTD I RLGGADEAD YDEVVKLGGL AVIGTARHRS QRLDNQLRGR AGRQGDPGLS 

LFFVSLDDDV VVSGGSRESV SAQPDATGLI DSDRIRDWVG HCQRVTEGQL LEIHSQSWNY 

NKLLADQRVI IDERRERLLD TALAWEELAQ HAPARAAELE DLDQSVREQA ARDIMLYHLD 

YNWSEHLALM DDVRESIHLR AIARETPLDE YHRIAVREFK DLAQRAVDDA VSTFKSVTID 

HEGAHLDDEG LARPSATWTY MVSDNPLAGS GNSVISGIGN IFR 

> RXA02436 (1-561, translated) 187 residues 

VVGISLDVVM MGVMTSKTAT AILHTNRGDI TIDLFGNHAP ETVANFVGLA QGTKDYQSAN 

AQGDSEGPFY NGSVFHRVID GFMIQGEDPT GTGRGGPGYT FADEFHPELR FDRAYLLAMA 

NAGPGTNGSQ FFITVTPTPH LNNAHTI FGE VTDAESQKVV DAI AT TAT DR YDRPADAVVI 
ESVEITA 

> RXA02445 (1-1689, translated) 563 residues 

VEPFELEKDL ERLRKNGKDD ETVEVKSWGR LPLSKGSKSF WESLSAFANT NGGYILLGLS 

EPDFTPVEGF DSQASIQFIR AGLNPQDRDA QKVEPVPHHE IHEMTVDGAE VVLVSVSPLS 
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VNGPCYYLPV GITNGSFKRV GDEDRKLSHL 
LAASFKQRLI ESNSRSLGTD DNWLLRKNIT 
VHPGLHKSPI GTSIRFEDRK ICEGNLLEMV 
EVLREALANA VLHRDYSELA QNEAIHVDIY 
RVLSRILMDI PWTHEVQGVL AESNGTGVPR 
LLDAQTSEWL VEKLGSDFSN TQGIALVLAK 
RGVLNQNLQN QYQLATSSVN VTQSEQEVLD 
LVEAGLVVAT APPSSRNRAY LKA 



EIYELQNRFV QTKTDRNPVP DSSIDDLNNQ 

TSKGELTIAG LLALGSYPQQ FFPRVIIDVA 

QEAMSAIKRN LRVRRVVEGL SGKDVLEIPE 

KDRVEITSPG GLPNGKRPES ILDGYSEPRN 

MFNLMREAGL PVPNFKIDIS SVTVELSRHG 

ELGAVTSRDL RNQTGHDSED MRSLLDALVD 

AINKTTPVTI REIATKTGKT ASSLRPLLRG 



> RXA02456 (1-618, translated) 206 residues 

MAENRTGTVD GDALAARFEE EALPLLDQLY GGALRMTRNP ADAEDLVQDT YIKAYQAFAS 

FKPGTNLKAW LYRIMTNTYI NMYRKKQRQP SQTSADEITD YQLVESQSHT STGLESAEVE 

ALKNLPDGKI GDAMNQLSPE YRMVVYYADV EDLAYKEIAE IMDVPLGTVM SRLHRGRKQL 

RGMLKEVAKE QGIGLEHPDM KKNSEA 



> RXA02462 (1-915, translated) 305 residues 

EAGGLYVLGT ERHESRRIDN QLRGRSARQG DPGSTRFYLS MRDDLMVRFV GPTMENMMNR 

LNVPDDVPIE SKTVTNSIKG AQAQVENQNF EMRKNVLKYD EVMNEQRKVI YSERREILES 

ADISRYIQNM IEETVSAYVD GATANGYVED WDLDKLWNAL EALYDPSINW TDLVEGSEYG 

KPGELSAEDL RTALVNDAHA EYAKLEEAVS AIGGEAQIRN IERMVLMPVI DTKWREHLYE 

MDYLKEGIGL RAMAQRDPLV EYQKEGGDMF NGMKDGIKEE TVRQLFLSAS SSSSKTRKSL 
TNSEP 



> RXA02476 (1-879, translated) 293 residues 

MSFTAFQTAL LVWFRANARD LAWRDPNTSA WGILLSEVMS QQTPVARVEP IWREWMEKWP 
TPEDFANAST DEILRSWGKL GYPRRALRLK ECAEVIVEKH AGEVPDTVEA LLALPGIGDY 
TARAVAAFHF GQRVPWDTN VRRVYQRAVA GRYLAGPAKK QELIDVSLLL PNTHAPEFSA 
AIMELGALIC TATSPKCDTC PLLDQCQWQK LGCPSPSEEE LASAKKRVQK FVGTDRQVRG 
L I MDVLRN AT APVPLSAIDV VWPDDAQRSR ALFSLIEDGL AEQNEAGYFH LPR 

> RXA02502 (1-1392, translated) 464 residues 

MVSVLIVGMS HRSAPVSLLE RLSMDDSVRG ETTQALLGRA SLSEALIVST CNRLEVYTVT 
SSFHTGVNDV VEVLHEASGV DIETLRGYLY VRYADAAAEH MLVVTSGLDS MVLGEQQIIG 
QVRTAYQAAN EYGSVGPALH SLTQTALHTG KRVHSETAID DAGASMVS FA VDRALVQMGL 
DSEAEAPLSG KTALVLGAGA MSSLAATHLG RAGISNLIMA NRTLERAERL AEHSLEAGVP 
AEVVEYDQRA SAYNRVDLVV SATGADDFTV KPEDI PEGAS LMLVDLSMPR DIDDACADLP 
GVDLVNIERL HKASREGGSG MAPSEEEALA IVREELDSFT SEQRIRDIVP AVSALRRQAA 
SVGSDELDRL RQRAPGISEV EWGEVEKTGR RVVDKLLHEP TVRVKELAAR SGSISYDSAL 
QELFGLESLA STAAPATTSV NASELPDAGI VAFVNAPSAT QTRE 

> RXA02509 (1-1971, translated) 657 residues 

DLPNKGPEAI VCAKDAEGQL KDLSHVPETT AT FT AVPANT DDGRAVIRHS CAHVLAQAVQ 
AEFPGTKLGI GPAIENGFYY DFDAAEPFTP EDLKTIEKRM KKIIKTGQKF ERRVYESAEA 
AAEELKNEPY KLELIQDKGN VDPNSDEATE VGAGELTAYD NVNPRTSEVE WSDLCRGPHI 
PTTRYIPAFA LTRSSAAYWR GDQDNAGLQR IYGTAWEDKE SLDAYQTMLA EAEKRDHRRL 
GTELDLFSFP DDLGSGLPVF HPNGGIVRNE MEDHSRRRHI AAGYSFVNTP HITKQDLFER 
SGHLGFYKDG MFPPMQVDAE FDEDGNVTKP GQEYYLKPMN CPMHNLIFDS RGRSYRELPL 
RLFEFGNVYR YEKSGVIHGL TRARGFTQDD AHIYCTEDQL EAELTSVLDF ILSLLRDYGL 
DDFYLELSTR DPKKSVGSDE IWERSTEILN RVATNSGLEL VPDPEGAAFY GPKISVQARD 
AIGRTWQMST VQLDFNMPER FNLEYTSSDG SKQQPIMIHR ALFGSIERFF GVLLEHYAGA 
FPAWLAPHQV MGIPVADDCI PHLETITAQL REKGIRADVD TSDDRMQKKI RNHTTGKVPF 
MLLAGARDVE ANAVSFRFLD GTQVNGVPVD EAIAVISSWI GDRINDQPSE DSIAARR 

> RXA02523 (1-819, translated) 273 residues 

VTI FPEYLDP LRHALLGKAI EDGILEVGVH DLRNWATGGH KAVDDTPYGG GPGMVMKPEV 

WGPALDDVAA GRVSGAELDS ASLHLKNVRH DELGGVEKRA YVVEEDRDLP LLLVPTPAGK 

PFTQADAQAW SNEEHIVFAC GRYEGIDQRV IDDAANRYRV REVSIGDYVL IGGEVAVLVI 

AEAVVRLIPG VLGNRRSHEE DSFSDGLLEG PSYTKPRTWR GLDVPEVLFS GNHAKVDRWR 

RDQALLRTQA IRPELIDASL LDSTDLKVLG LDK 



> RXA02557 (1-588, translated) 196 residues 
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MSSLIVGTDG LSRPSWAAQD PLMRDYYDTE 
RKRDSFRAAF SQFDPELVAK FTDADIERLM 
LVEFVWGFKP IDTPQPETLE EIPTQSPESV 
THLVGSHRRG SSGVWA 



WGMPIRDEQG LFERVSLEAF QSGLSWATIL 
EDAGIVRNKR KILATINNAK ATLQLREKGG 
ALSKALKKEG FSFVGPTTMF ALMEAIGIVD 



> RXA02563 (1-732, translated) 244 residues 

MMPYITDIAA LEHVGVAAAW TEKVPAFRVL REKRMLDFRA PITVITGENG VGKSTLLEAI 
AI NAG F D TAG GEHTGKFKPS DNPLQTVAKA HKGKEPMRGY FLRAETHFNV ASGYRDEAPG 
WVNLHHMSHG ESVMHIVQNA FVGKGLYLMD EPEAGLSFIR QMAILAELNF LAESGAQIII 
VTHSPVLMAI PGAEIWEFSA SGELHRGFDF EVTTAFRALR DFFEDPEEIA EYMMDVMMDN 
KGES 



> RXA02590 (1-936, translated) 312 residues 

MGISLLSSLL KIHGFPVVAD FFFALAVVVA IVIIGGWLIY RSPSFKTEVM PAWAMLSMGL 
IALGTASPVV LGDDLWGFMF VCWSIGTAVG LVAYSLYITA ILRSKAGTPT FAWGLPLVTP 
MVASTSAAQL HEHFELPAML WVSFGLFLLT LASAPAVFTR VYFYYFGPKA QGIPLMATPT 
SWIPLGMVGQ STAAAQLIGA SFGSKTAITM GIIYGIIMGI FTIPLGAIAH FVFYRAVFKG 
ATYSPTWWAS TFPVGTLSLG AHFLSQSTGV EWFNYFSLYL IALMLFHVIV STIAGTIAVM 
RRIVGKLKSQ LA 

> RXA02607 (1-219, translated) 73 residues 

MRDTAFRSIK AKAQAKRRSL WIAAGAVPTA IALTMSLAPM ASAQSSNLSS DAVIGSIAQG 
VTDGLTDYLK PRV 

> RXA02608 (1-1695, translated) 565 residues 

VRVISAEWAT SKHVILTIQS AAMPERPIKV QLLLPRDWYS SPNREFPEIW ALDGLRAIEE 
QSGWTIETNI EQYYADKNAI VVLPVGGESS FYSDWEGPNN GKNYQWETFL TQELAPILDK 
GFRSNTDRAI TGISMGGTAA VNIATHHPDM FKFVGSFSGY LDTTSAGMPT AISAALADAG 
GYDANAMWGP VGSERWQEND PKSNVDKLKG KTIYVSSGNG ADDFGKEGSV A I G PAN AAG V 
GLEVI SRMTS QTFVDRASQA GVEVVASFRP SGVHSWEYWQ FEMTQAFPHI ANALGMSTED 
RGVECAPVGA IADAVADGAM GTCLTNEYDV TGGKAQDFAN GRAYWSANTG AFGLVGRINA 
RYSELGGPAS WLGYPTSSEL KTPDGRGRFV TFEHGSI YWT ATTGPWEIPG DMLAAWGTQD 
YEKGSLGYPT GAAVEYNGGL RQQFEGGYVF RTSNNQSYWV RGEISKKYAE DGIFAQLGFP 
TGNEKLINGG AFQEFEKGNI YWSASTGAHV ILHGDIFDAW GAKGWEQGEY GFPTSDQTAI 
TAGGQTIDFQ NGTIRQVNGR IEESR 

> RXA02625 (1-786, translated) 262 residues 

MTAAFYDLMD FDEVLEKYDP VMGLEVHVEL GTETKMFSAS SAHFGAEPNS NVDPVSLGLP 
GALPVVNAKG VEWAIKIGLA LNCSIAESSR FARKNYFYPD QPKNYQISQY DEPIAYDGYL 
DVVLEDGTEW RVEIERAHME EDTGKLTHLG GTSGRIHGAT AS LVDCNRAG VPLIEVVTKP 
I EGAGARAPE IAKAYVSALR DLVKALGVSD GRLDQGSMRV DANLSLRPIG QEEFGTRTET 
KNINSLKSVE QASTFEMQRQ AQ 

> RXA02671 (1-579, translated) 193 residues 

MKSGCFEQQS DGIKEVPDPS GLFLSHRGST PDGTAVTVAM DGVRPLLAEV QSLLVDAPSK 
NPRRVVTGLD ANRVPMVLAV LSARAGRQTQ GKDAYVATVG GMKVGE PAT D LAVALATASA 
LAKKPLPDKT VVLGEVGLAG EIRRVPNVDR RLAEAERLGY EKAVIPGGSG IKQTSLRVIE 
ASTLAEALAA VSL 



> RXA02686 (1-1137, translated) 379 residues 

MSVAQLANRL AQLSPAEHGF AWFDPEITAG HGVGPLHGMV I PAKDLNDVA GMPTAFGNAS 

RRKVATDTDP FIQNLIDRGA I IAGKTQTSE LGMTAYCEPI DMDAPSNPVL PGHTPGGSSG 

GAAVAVARSL VDAAHASDGG GSIRVPAAAC GLVGFKPAHD SSGGNPSTQG FITRDVATQV 

RLHALQPRTR RLRIGVLAEP IHANSLVDAP FLSILESTAH LLEKAGHEIV SVPLPYGAWA 

FDAYTEVFMM KSAGLTNLGS PITRWLSEQG RSLSPSDRQS SVKAFDSVAE TVHGAWDIDV 

LLTPTLAYAP PKIGYFSSMP PEEDFLAQTK WTPWATLFNM TGGAAISVPV EGVGIHLGGI 
RVRDEDLLGL AAFVERAVA 



> RXA02692 (1-1266, translated) 422 residues 

MIDLKFLRDN PDVVRASQIT RGEDPALVDE LISADESRRE AIKAADDLRA EQKAFGKKIG 
QASPEDRPAL LEGSNELKAK VKDAEAAQEA AEAKVNELQM KLSNVVSGAP AGGEDDFVVL 
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ETIGEPRTFD FEPKDHLELG ESLGLIDMKR 
AREAGFSMMI PPVLVRPEIM AGTGFLGDHS 
DLNEGPVKYA GWSSCFRREA GSYGKDTRGI 
EKEMLAAIEV PYRVIDVAGG DLGASAARKF 
TRYRDENGKP QIAATLNGTL ATTRWLVAIL 
AG 



GTKVSGARFY YLTGDGAMLQ LGMLMLAAQK 
EEIYYLERDD MYLVGTSEVA LAGYHKDEII 
LRVHQFDKVE MFVYCKPEDA EDVHQQLLGM 
DTEAWVPTQD TYRELTSTSN CTTFQARRLQ 
ENNQQADGSV VVPEALRPFV GKDVLKPVKQ 



> RXA02726 (1-2934, ti 
LFLATRPCRG YRVPRVFSWD 
YTKEWEEYVT RQARWVDFEN 
TPLSNQETRL DDSYKLRQDP 
ALAVNPAVTY ALVEVAEDGE 
TYEPI FGYFR DHANGFQILG 
DGKFTGLVPE YQGQLVFDAN 
WFVNVTEIRD RMVEVNQDIE 
DEYPRVDVYG SLDELEADFG 
SGSMPFAQVH YPFENKEWFD 
HGIVLGDDGL KMSKSKGNYP 
RQAQLPMWNA YSFLQLYTSK 
DLVRNFCDAL TNWYVRRSRD 
GLTGERSVHL TDFPSAESFP 
LPDSARLADF ASIIRDEVNV 
AGNYTREGDV VVADGIELNE 
AADAIRGLQD ARKNSGFEVS 
DGETHDIVAG VTAKVTKN 



ranslated) 978 residue; 
THGLPAELEA EKQLGIKDKG 
GYKTMDLSFM ESVIWAFKEL 
TLTVTFPVTG WEGSSANAG 
AEFVGKRVLL AKDLVGSYAK 
AEYVTTEDGT GIVHQAPAFG 
KDIIKDLKAA GRVVRHQTIE 
WMPAHIRDGQ FGKWLEGARD 
VRPKSLHRPD IDELTRPNPD 
THAPADFIVE YIGQTRGWFY 
NVNEVFDRDG SDAMRWFLMS 
NATWSVDSTD VLDRY I LAKL 
RFWAGDEAHP EAFNTLYTVL 
ADADLVRTMD EIRGVCSAAS 
KNVDLTSDVD SVGTFEVVVN 
GEFTERLVAA NPDSTAQIDG 
DRISVVVSVP EDKKEWITTH 



EIEAMGLAKF NEYCATSVLQ 
YDKGLIYQGF RVLPYSWAEH 
LVGALALAWT TTPWTLPSNL 
ELGAEAVIVS EHPGSELVGL 
EDDMNTCNAA GIEPVIPVDI 
HSYPHSWRSG EPLIYMALPS 
WNISRSRYWG SPIPAWVSDN 
DPTGKSTMRR VTDVLDVWFD 
LLHVLSTALF DRPAFKKVVA 
SPILRGGNLI VTEKGIREGV 
HDLVAETQAA LDGTDIAKAC 
ETLTRVAAPL LPMTTEVIWR 
SVRKAHKLRN RLPLPGLTVA 
AKVAGPRLGK DVQRVI KAVK 
VDGLVVLDME VTEELEAEGW 
ADH I AAEVLA TSFEIVTDAL 



> RXA02731 (1-2097, translated) 699 residues 

MAFAAEHPVL SHSEHRPVGE IERSDDKFVV VSEFEPAGDQ PAAIKELDER LDRGERDVVL 

MGATGTGKSA TAAWLIEKQQ RPALVMAPNK TLAAQLANEL RQLLPNNAVE YFVSYYDYYQ 

PEAYIAQTDT YIEKDSSINE DVERLRHSAT SSLLSRRDVV VVSSVSCIYG LGTPQSYLDR 

SVVLNVGEEI DRDRFLRLLV DIQYERNDVG FTRGAFRVKG DTVDIIPAYE ELAVRIEFFG 

DEIDALYYIH PLTGDTIRQV NEIRIFPATH YVAGPERMEK AVADIKAELE VRLADLENRG 

KLLEAQRLRM RTEYDLEMIE QVGFCSGIEN YSRHIDGRGE GTAPATLIDY FPEDFLTIID 

ESHVTVPQIG GMFEGDMSRK RNLVEFGFRL PSAMDNRPLT WEEFDERRGQ TVFMSATPGK 

FEIAAADGEF VEQVIRPTGL VDPKVTVKPT KGQIDDLIHE IRQRTDKDER VLVTTLTKKM 

AEDLTDYLLE NGIRVRYLHS DIDTLQRVEL LRQLRLGEYD VLVGINLLRE GLDLPEVSLV 

AILDADKEGF LRSTTSLIQT IGRAARNVSG EVIMYADKIT DSMQYAIEET DRRREKQVAY 

NKEHGIDPQP LRKKIADILD QVYDNSADGA GPSASGDAAV VAKPDVSSMP AKEVQKLIDD 

LSAQMAAAAR ELKFELAGRL RDEIFELKKE LRGIKDAGI 



> RXA02742 (1-2349, translated) : 
MSEQRLDQLE RRLSELEREI AAIRQEIRQE 
AKIALFMERF SGRHDVYARR WTSRKTGKSG 
LRRGGDHIGL YVMVPIDTCK LLACDFDDGT 
PVWIFFDTPI SAMLARRLGF AMLRQAMNSR 
LIALPLNGDC RARNTAVFAD SETWVPFEDP 
EHIKRPTRAE LKQVKANGET IKLTITNELS 
QRFSTFGVPR IVIRFAQAEQ RLLLPRGLVD 
GELRSMQQEG IDSLKGQRTG VLVAPPGAGK 
RLAQYLSIDA DSIGQIGAGR RKTTGIIDLI 
APGAEAALNQ VKAPYWLGLT ATPFRSDHMD 
SFDSEETTEI QDLYNELAVD SARNAQITAE 
SGDHTVLVMH GRQTQEERVH LRAQLASLSE 
PVSFKGLVIQ QIGRVTRATG DQNAPPVTAT 
SEP 



?83 residues 

RLVLPEPEPV KVDTVIATEA TGVNASSGPE 

WSPATRQGFY SKDTTPKDYL PFTVDTVNAH 

WKQDAAAFVS ACTDHGIDAL AEISRSDDGA 

PDMDMSSYDR FFPAQDTIAT RANGSARLGN 

FAALAAI T PL ATEKIEQILA TTQEKFGPEP 

VPTERLPAAV IAEIKHRAVI PNPEFYRRQA 

DTLRILTLAG YKVSVIWPRQ TRKTIDASFE 

T VMACAL IAN RKIPTAVIVN RAELISQWRD 

TVQSLSRKDS DPKILEQYGQ IIVDECHNIA 

EIITMQCGPV RHRMEVATDN EQRLIHIHET 

VHKALEAGDR CLVLVNRIAA LEALTSSITE 

KQDPFVLVAM NKVAGEGLDI PSLNTLFLAA 

VHDFVDSKIP TLKRMHGRRL RAMQKEGFAV 



> RXA02748 (1-1641, translated) 547 residues 

VFESLSDRLN SALSGLRGKG KLTEADINAT TREIRLALLE ADVSLTVVRA FINRIKERAA 
GAEVSQALNP AQQVIKIVNE ELVQILGGET RRLSLAKNPP TVIMLAGLQG AGKTTLAGKL 
SKHLVKQGHT PMLVACDLQR PGAVQQLQIV GERAGVTTFA PDPGTSIDSL EHEMGTSHGD 
PVEVARAGIE EAKRTQHDIV IVDTAGRLGI DETLMTQARN IREAINPDEV LFVIDSMIGQ 
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DAVDTAEAFR DGVDFTGWL TKLDGDARGG 
ERMASRILGM GDVLSLIEQA EAVMDQEKAE 
NILKMLPGGK QMSQMADMVD EKQLDRIQAI 
VSEVNKLVER FFEARKMMGQ MAGQFGMGPG 
MPMGGMPGMP GMPGMGGAGM PDLAELQKQL 
NLDFGKK 



AALSIREVTG KPIMFASTGE KLDDFDVFHP 
VAAQKLGSGE LTLEDFLDQM LMIRRMGPIG 
IRGMTPAERD NPKILNASRR KRIANGSGVT 
SRSATKKQAK GRKGKNGKRK PAKKGPTQPK 
GGAGGGMGGL GGGLPGMPKP PKGMENIDLN 



> RXA02788 (1-2664, translated) 888 residues 

VQTHEIRERF TNHFVNAGHQ AVPSASLILD DPNLLFVNAG MVPFKPYFLG QQTPPFENGT 
ATSIQKCVRT LDIEEVGITT RHNTFFQMAG NFSFGQYFKE GAITHAWGLL TGSVADGGFG 
LDPERLWVTV YLDDDEAAEI WEKKIGVPSE RIQRLGMADN YWSMGVPGPC GPCSEIYYDR 
GEKYGKEGGP VADDNRYMEI WNLVFMEKER GQGIGKDNFD ILGDLPKKNI DTGMGVERVA 
CILQDVENVY ETDLLRPVID VAETLTGTKY GSDNTSDIRF RVIADHSRTG MMLILDGVTP 
GNEGRGYILR RLLRRIIRSA RLLGATGETM EQFMNTIMDT MTPSYPEIAD NRERIMRVAV 
TEERAFLKTL VSGTHLFEEA ATSIKAAGST KVAGAQAFAL HDTYGFPIDL TLEMAAEAGL 
EVDVEGFDSL MAEQRSRAKA DSQAKKHGHT DLSI YREWVD NNPTVFTGFE ELDSQSKVLG 
LLSDGAKISE ATEGQEVEVI LDQSPLYAES GGQLGDRGQI LLGDTVLDVH DVQKIGKKLW 
VHKALVANGG LAVGDEVVAS VDKQWRHAAR QAHTATHLIH AALRQVLGPT ALQAGSMNKP 
GYLRFDFNYT EQLTPAQVEQ IQAITNEAVD TDWAVNTVET SLEEAKAMGA MALFGENYGS 
TVRVVEIGGP FSMELCGGTH VAHSSQIGPV ALLGESSIGS GVRRIEAYSG LNSFNYLSKE 
RALAEGLASS LKAPSEELPE RVAQLVDKLK AAEKEIEALH RQQLMAQTAD LLNNAQEIGG 
VTTLLLRVKD NTNAGDLRTI ATTLKDKLGD REGVLVIASD NAGKVPFVVA AT KAAVARGA 
HSGNLVKLVG SYIDGRGGGK ADLAQGSGAN IAGLESAFGA VRAEIEAL 



> RXA02822 (1-570, translated) 190 residues 

GTEVSHPAHG AWSQFKFEGG VHRVQRVPVT ESQGRIQTSA AGVLVYPEPD EVENVEIDEK 
DIRVDVYRSS GKGGQGVNTT DSAVRITHLP TGLVVTCQKE RSQIQNRARA MQVLAARLQA 
MKEEEAAAEA ATGRAAQIRT MDRSERIRTY NWPENRISDH RIGFKANNLD SVLDGELDDL 
FTALQAAERA 

> RXA02837 (1-174, translated) 58 residues 

MNTKLHAVTD ATGRPIRFFM TAGKVSDYIG AMALLGSLPK AGWLLADRGY DADWFRDA 
RXA02860 (1-438, translated) 146 residues 

DLQNPTAKMS KSGDNPKGI I NLLDDPKVST KRIKSAVTDN DGVIAYDPEN KPGVSNLLVI 
QSALTGTSID SLVDGYQGAG YGALKGDTAD ALEAFTTPLK AKYDEYMNDR GELERVLAIG 
AERATEVANE TLADVYDKIG FLASRR 



> RXA02866 (1-480, translated) 160 residues 

MTTQDKDLTA QTASRVLSGI QPTADSYHLG NYLGAVKQWI DLQDSYDAFY FIPDLHAITV 

DQEPEELRNR TISGAAQLLA LGIDPERSTL FVQSHVPAHA ELSWVLTCLT GFGEASRMTQ 

FKDKSSKRGA DRTSAGLFTY PMLMAAD ILL YRPHLVPVGE 



> RXA02886 (1-831, tr; 
MKLFSKAAGV IAAALLVAGG 
YTEQEIAEIH EAIRQAQESG 
PQTRGLAAAA ACQTFWPSPH 
MNGFVYWHPT TGAHAVNNYS 
FQGGRVYRSP VLDGFQVASI 



mslated) 277 residues 
IAPVAQGQAS QVVTPEDQDA 
APNEELIPGE MWSDKVELPV 
QVCGAI LERY IQQGAQFGWM 
AQVWERNGWE SGWMGYPTGG 
NGLILDKWLE LGGPDSD 



YVQQFHHEGN TPPWDGVGG 

T I DKAAADEA EIAIAQQQSQ 

LFPSEGQTLN PDGQGYRQRF 

EVPVNGSNPI DGELSGWVQT 



> RXA02890 (1-1083, translated) 361 residues 

MHEGRRYSAP HTFGTKGEAQ EFLASERTAI INGTWMDFEM RERFEQAQRE AEERMMETFF 

SYASRWIETR TNAQGKKLSQ GVKDDYFRYI KSDRLSYWAD YALCE I TVAD VREWYSDTIQ 

DGKLTSMARS YSMMKSVMET AVEDGIIPMN PCKVRGGGNT KTGKKVDVPT DAELEAIIGA 

LPSKYFCLAI VAAAGALRFG EIVALRTTDV DVYFDRSGFV DCVRIRISRS IRHTRYHGRV 

EGPPKTEAGV RSLYIYGKDA AEIAKHVDTI DVGLRLWSSM RDPDEPMPYH TFKHNWDRAR 

ESVHSKATVH SMRHYSGTKY AQVGATLKEV MARLGHSTPS AALRYQHSGE RDEELAKRMA 



> RXA02894 (1-786, translated) 262 residues 

FLMHELPEPL EAAIGADGQR SIVGMSMSGG SVLNFATHDP NFYSSVGSFS GCAETNSWMG 
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RRGIAATAYN GNVVPEQIFG EVDSDYSRYN DPLLNAAKLE EQDNLYIFAG SGVFSELDVI 
GDNAPIDEDA FKNRVLVGFE IEAMSNTCTH NLKAATDQMG IDNINYDFRP TGTHAWDYWN 
EALHRFFPLM MQGFGLDGGP IPVYNPNGVS SSESSSELSS DVSLGTVIGS VAGSSGSSEG 
SSVRE FLAGS SGSSQSTGSF YE 

> RXA02904 (1-675, translated) 225 residues 

TDPRYPLGKD DLPKATIDME PEALARLERF VGVDGDRIRQ INAYSPSMGR TIPLVWVVPE 
DNTVPGPTVY ALGGGDGGQG GQNWVTRTDL DELTSENNIN LIMPMLGSFS FYADWAGESE 
SMGGAQQWET FLMHELPEPL EAAIGADGQR SIVGMSMSGG SVLNFATHDP NFYSSVGSFS 
GCAETNSWMG RRGIAATAYN GNVVPEQIFG EVDSDYSRYN DPSIL 

>RXN00046 TRANSLATE of: rxn00046.seq check: 4489 from: 1 to: 696 

MDLNTQRSKLYAQLQGQLIVSVQAPDGHAMRDTHTLTHVAAACVDGGAPAIRCGGYGGLE 

DIRSISNRVDVPVFGLTKEGSEGVYITPTRDSVRAVAESGATVVCADATFRPRPDGSTFA 

ELVTVAHDSGILIMADCATPEEVLSAHKAGADFVSTTLAGYTEHREKTVGPDFDCLREAR 

ELVPDAFLIGEGRFSNPADVAHGRLIGANAIIVGTAITDPGFITGQFASLLH 

>RXN00083 TRANSLATE of: rxn00083.seq check: 5101 from: 1 to: 300 
VLALPS S 1 1 DPLWCQFAAL I PPVTDTHPLRCHRPRI PDRI IFDKLI QVLVLGAS YAKI AD 
TTCSATTLRTRRDEWITAGIFEQLEQICLEFYDRIVGLDL 

>RXN00127 TRANSLATE of: rxn00127.seq check: 8871 from: 1 to: 465 
VWTLSPYDGPHRNVLIALKEHGRADLVAFVGAVVGASISYLAAQGEIEHDITLVPAPTRA 
TSRRRRGGDPVERVCNASRLSTFPCLQISSRTPDSVGQTAQQRRLNMRVELVRQPRGSVL 
I IDDVVTTGATI SASANVLRAAGVQVRGALTYCQA 

>RXN00172 TRANSLATE of: rxn00172.seq check: 1609 from: 1 to: 612 
MFGSSFKEQTTNPRSQRVSYLRVSSTDQNLARQREAVNHSGHIDREFTDELSGGAKSHRP 
GLEDC INYLREDDVLVVAS I DRLARSLVDLRVI I DRI T DKGASVI FLKENLT FAAGRDDP 
RANLMLGILGSFAEFERSI IRERQAEGIALAKKAGKYAGRPKALDKEQIQEAKDMIAQGE 
TKSAVAKHFGINRSTLYEYLKNPD 

>RXN00211 TRANSLATE of: rxn00211.seq check: 7693 from: 1 to: 663 
MSFLIRVLLSDTPGSLALLAEALGIVEANIQSVDVVERFPNGTVMDDLVISIPRDVMADT 
IITAAEEVDGVEIDSIRPFSGTVDRRGQIQMLAAVAHQRRDITAAMEEMVDVIPRTMTSG 
WALVIDLKGPITRIAGSLAAPEDDGTVPENIVLKEARMLNPENDPWIPESWTLLDSSLAI 
APIGKHGLALI IGRPGGPDFLASEVEHLGQVGDI IGAMLQK 

>RXN00380 TRANSLATE of: rxn00380.seq check: 9027 from: 1 to: 621 
VRLTKLAATIGCVTLSGLALVACSSDSTAGTDAVAVGGTFQFHSPDGKMEIFYDEADRQQ 
LPDIGGDSLMEEGTQINLSDFENQVVILNAWGQWCAPCRSESDDLQI IHEELQAAGNGDT 
PGGTVLGINVRDYSRDIAQDFVTDNGLDYPSI YDPPFMTAASLGGVPASVIPTTIVLDKQ 
HRPAAV FL RE VT S KDVL DVAL PL VDE A 

>RXN00454 TRANSLATE of: rxn00454.seq check: 9628 from: 1 to: 1293 

MGGEAGCTLDLAPMSDLSFTLNNKLADDAPGKHGRTGVIHTPHGDIATPAFI PVATKATV 

KTLTPEQIRETGAQAILSNAYHLYLQPGPDIVDEAGGVSAFENWHGPTYTDSGGFQVMSL 

GSGFKKVLAMDTTNLTRNDIKAAKKERMALVDEDGVDFKSVIDGSKHRFTPEVSMQIQHQ 

LGADI I FAFDELTTLVDT YDYQVESVERTRRWAQRCLLEHERLTQERVDKPLQSLWGVVQ 

GAQFEDLRRQAVKGLLDLDRQAADEGRRGFGGFGIGGALEKENLGTIVGWVCDELPEDKP 

RHLLGISEPDDLFVAVEAGADTFDCVAPTRLGRRGGVYTLDGRMNLTGARFKRDFKGIDE 

EVGGYASENYSRAYIHHLLKAKEFLAGTLCTMHNLHFMITLVDKIRASIDDGTYYEFKEE 

FLGRYYASKVS 

>RXN00458 TRANSLATE of: rxn00458.seq check: 4019 from: 1 to: 636 

MAGRYAPSPSGDLHFGNLRTALLAWLFARSEGKKFLMRVEDIDEQRSSKESAESQLADLS 

ALGLDWDGDVLYQSTRYDAYRAALEKLDTYECYCSRRDIQEASRAPHVAPGVYPGTCRGL 

KEEERVEKRATLAAQNRHPAIRLRAQVTSFDFHDRLRGPQTGPVDDFILLRGGQEPGWAY 

NLTVVVDDAYQGVDQVVRGDDLLEFGARQATL 

>RXN00484 TRANSLATE of: rxn00484.seq check: 6349 from: 1 to: 1080 
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VDATLKKNLRDKGIEVHSHPGFLLTEPWEVSTATGTPYKVFTPFSKAAWEVARVHAYETV 
KNNVPVPSHLTGPEDVELPILEMEQPFWSTTLVKECAPGEKNASEKLFDFLEHLQDYPQA 
RDSLARSATSKLSAHLRFGEISIHRVWAETAAIDSEGTELFLKELLWRDFAWHRLYALPH 
MDTQNVRMQFNRFGWSWDPSEKDKLNTPSTPLIPTKADQFHEDLAAWRAGKTGIPLVDAG 
MRELWATGSMHNRVRMVVASFLTKNLQIHWRHGEEWFWETLVDADPASNAFNWQWAAGSG 
DDASPYFRIFNPVTQAKKFDPDETYIRRWVPEYGTPSYPDPIVDLKESRQIALDAYSAIK 

>RXN00493 TRANSLATE of: rxn00493.seq check: 4601 from: 1 to: 1614 

MAKLIAFDQDAREGILRGVDALANAVKVTLGPRGRNVVLDKAFGGPLVTNDGVTIARDID 

LEDPFENLGAQLVKSVAVKTNDIAGDGTTTATLLAQALIAEGLRNVAAGANPMELNKGIS 

AAAEKTLEELKARATEVSDTKEIANVATVSSRDEVVGEIVAAAMEKVGKDGVVTVEESQS 

IETALEVTEGISFDKGYLSPYFINDNDTQQAVLDNPAVLLVRNKISSLPDFLPLLEKVVE 

SNRPLLI IAEDVEGEPLQTLVVNSIRKTIKVVAVKSPYFGDRRKAFMDDLAIVTKATVVD 

PEVGINLNEAGEEVFGTARRITVSKDETIIVDGAGSAEDVEARRGQIRREIANTDSTWDR 

EKAEERLAKLSGGIAVIRVGAATETEVNDRKLRVEDAINAARAAAQEGVIAGGGSALVQ-I 

AETLKAYAEEFEGDQKVGVRALATALGKPAYWIASNAGLDGSVVVARTAAL PNGEGFNAA 

TLEYGNLINDGVIDPVKVTHSAVVNATSVARMVLTTEASVVEKPAEEAADAHAGHHHH 

>RXN00669 TRANSLATE of: rxn00669.seq check: 6043 from: 1 to: 882 

MDNSTVRIRLDLAYDGTDFHGWAKQGTSDLRTVQKVLEDNLSMVLRETVELTVAGRTDAG 

VHAAGQVAHFDIPAHALEQRSIDGDPSKLVRRLGRLLPDDIRVHGVRFAEPGFDARFSAM 

RRHYVYRITTHPAGALPTRRHDTAQWPKPVELERMQLAADALLGLHDFVAFCKAKPHATT 

VRELQKFAWKDVSTDIEPQVYEAHVVADAFCWSMVRSLVGSCMAVGEGRRGSGFTAELLD 

ASERSPMVPVAPAKGLSLVGVDYPSADKLQERALETRAVREFPDASASLKLDDE 

>RXN00737 TRANSLATE of: rxn00737.seq check: 824 from: 1 to: 993 

MKVSDIRQFSVADQRTI PEITIKSIEIFPARELLITEEVASRAESLISKHPGNPTLVEML 

SRIADSQDVDGMEALIPALTDTPMVPMLELMPENTHVLVIAPEKVRRRIADLEATDAEFL 

MAGWEAAAMGADGPVAAEGLDLEASSYRSYESLEVSASKSDVRWWTFAPPGMFEASEEAT 

LPLDFEAGPAPRGELPKIDAMMAQLLAHTTGGGRAAFIAPTQGAIKRMVDRFAEKGIPTH 

VATPGWEPTPGQVTLYHALSHAGLVFPKVRKHRDGAAMPLVVITETDLTGNRVGDIAGRN 

VDLQNAATRWILWRWSQGIWWFMKPTALVVL 

>RXN00833 TRANSLATE of: rxn00833.seq check: 7757 from: 1 to: 495 
MAKTHFQGNETATSGELPQVGDNLAEFNLVNTELGEVSSKDFQGRKLVLNIFPSVDTGVC 
ATSVRKFNEAAASLENTTVLCISKDLPFALGRFCSAEGIENVTPVSAFRSTFGEDNGIVL 
EGSPLKGLLARSVIVVDENGKVAYTQLVDEIFTEPDYDAALAGLN 

>RXN00937 TRANSLATE of: rxn00937.seq check: 2481 from: 1 to: 372 
MATIDVTEETFESTVTGDGI VLVDAWASWCGPCRQFAPTYEKVSETHTDATFAKLDTEAN 
QGLAAALQIQSIPTLMVFRDGIMVYREAGTMPAPALDDLVNQVKALDMDDVRRQVAEQQG 
SAEA 

>RXN00966 TRANSLATE of: rxn00966.seq check: 3319 from: 1 to: 540 
MTNPSEGTTPLAFRYTPELANKIEGEWQNYWTDNGTFNAPNPVGDLAPADGKALPEDKLF 
VQDMFPYPSGAGLHVGHPLGYIAT DVFARYNRMLGKNVLHTLGYDAFGLPAEQYAIQTGT 
HPRTTTMANIENMKRQLGALGLGHDSRRAVATTDPEFYKWTQWI FLQIFNSWFDAEQQKA 

>RXN00975 TRANSLATE of: rxn00975.seq check: 760 from: 1 to: 1650 

MTPADLATLIKETAVEVLTSRELDTSVLPEQVVVERPRNPEHGDYATNIALQVAKKVGQN 

PRDLATWLAEALAADDAIDSAEIAGPGFLNIRLAAAAQGEIVAKILAQGETFGNSDHLSH 

LDVNLEFVSANPTGPIHLGGTRWAAVGDSLGRVLEASSAKVTREYYFNDHGRQIDRFALS 

LLAAAKGEPTPEDGYGGEYIKEIAEAIVEKHPEALALEPAATQELFRAEGVEMMFEHIKS 

SLHEFGTDFDVYYHENSLFESGAVDKAVQVLKDNGNLYENEGAWWLRSTEFGDDKDRVVI 

KSDGDAAYIAGDIAYVADKFSRGHNLNIYMLGADHHGYIARLKAAAAALGYKPEGVEVLI 

GQMVNLLRDGKAVRMSKRAGTVVTLDDLVEAIGIDAARYSLIRSSVDSSLDIDLGLWESQ 

SSDNPVYYVQYGHARLCSIARKAETLGVTEEGADLSLLTHDREGDLIRTLGEFPAVVKAA 

ADLREPHRIARYAEELAGTFHRFYDSCHILPKVDEDTAPIHTARLALAAATRQTLANALH 

LVGVS APE KM 

>RXN00985 TRANSLATE of: rxn00985.seq check: 4212 from: 1 to: 2709 
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MVCVTDQNNETTSQNRADKLPKSWDPKAVEADLYQGWVDAGYFTADPASDKPGFSIVLPP 
PNVTGQLHMGHALDHTLMDALARRKRMQGFEVLWLPGMDHAGIATQTKVEEMLKETEGKT 
RYDYDREEFIAKVWEWKQEYGGKIGEQMRAIGDSVDWSRERFTLDDGLSRAVQTIFKKLF 
DAGLIYQANRLVNWSPVLETAVSDIEVIYKDVEGELVSIRYGSLNDDEPHVIVATTRVET 
MLGDVAVAVHPDDERYKDLVGQTLPHPFRDDLSLKVVADDYVDPEFGSGAVKITPAHDPN 
DYALGLRHNLDMPTIMDKTGRIADTGTQFDGLTREEARIKVREELAAQGRIVKEIRPYVH 
SVGHSERSGEAIEPRLSLQWFVKVEELAKMSGDAVREGDTTIHPKSLEPRYFDWVDNMHD 
WTISRQLWWGHRIPIWYGPNDEIICVGPDEQAPEGYVQDPDVLDTWFSSALWPFSTMGWP 
EKTPELEKFYPTSVLVTAYDILFFWVARMMMFGTFAAKETPELLGEGKDGRPQVPFTDLF 
LHGLVRDEHGRKMSKSLGNGIDPMDWVENYGADALRFTLARGANPGVDLPVGEDSAQSSR 
NFATKLFNATKFALMNGAVSEGLPAREELTDADRWIVDLLEQVRLDVDAYLDNYQFAKAN 
EELYHFAWNEFCDWYLEIAKVQIPREGTSAQGENTQKVLGHVLDALLRLLHPAMPFVTEV 
LWQALTDRTSIVVASWPTAADTNGGVAVDADAARRIGDVEKLVTEVRRFRADQGVKPSQK 
VPARLDFVACDLQDLEDSVRSLVRIEQPEDDFAASASLEIRLSQATITVELDTSGTVDVA 
AERKRLEKDLANAQKELETTAKKLGNEAFLSKAPDAVVDKIRGRAQIAQEEVERINKRLE 
ELA 

>RXN01061 TRANSLATE of: rxn01061.seq check: 5052 from: 1 to: 1038 

ISRYREQFCNIENERYWTGPRPETHGPNDPGGVDLYVGGVEHAVLHLLYARFWHKVLFDL 

GHVSSKEPYRRLYNQGYIQAFAYTDSRGVYVPADDVEEKDGKFFYQGEEVNQEYGKMGKS 

LKNAVAPDDICNNFGADTLRVYEMAMGPLDTSRPWATKDVVGAQRFLQRLWRLVVDENTG 

EVLTRDEVLTDDDNKQLHRTIAGVRDDYTNLRVNTVVAKLIEYVNYLTKTYPDTIPAGAV 

LPLIVMVSPIAPHIAEELWKKLGHDDTVTYEPFPTFEEKWLTDDEIELPVQVNGKVRGRI 

TVAADASQEQVIEAALADEKVQEQISGKNLIKQIWPGRMVNLWK 

>RXN01284 TRANSLATE of: rxn01284.seq check: 2030 from: 1 to: 567 
VAKAKFERTKPHVNIGTIGHVDHGKTTTTAAITKVLADTYPELNEAFAFDSIDKAPEEKE 
RGITINISHVEYQTEKRHYAHVDAPGHADYIKNMITGAAQMDGAILVVAATDGPMPQTRE 
HVLLARQVGVPYILVALNKCDMVEDEEI IELVEMEVRELLAEQDYDEEAPIVHISALKAL 
EGDEKWGKQ 

>RXN01345 TRANSLATE of: rxn01345.seq check: 9398 from: 1 to: 1452 

MRFGLDLGTTRTIAAAVDRGNYPIVTVEDSLGDTHDFI PS VVALKADRI VAGWDAIEVGQ 

DHPSFVRSFKRLLSEPNVTEATPVYLGDHVHPLGAVLEAFAENVVTALRAFQTQLGDTSP 

IEVVIGVPANSHSAQRLLTMSAFSATGITVVGLVNEPSAAAFEYTHRHARTLNSKRQAIV 

VYDLGGGTFDSSLIRIDGTHHEVVSSIGISRLGGDDFDEILLQCALKAAGRQHDAFGKRA 

KNTLLDESRNAKEALVPQSRRLVLEIGDDDITVPVNKFYEAATPLVEKSLSIMEPLIGVD 

DLKDSDIAGIYLVGGGSSLPLVSRLLRERFGRRVHRSPFPSGSTAVGLAIAADPSSGFHL 

RDRVARGIGVFREHDSGRAVSFDPLIAPDTDSATVAKRCYKAVHNIGWFRFVEYSTVSED 

GSPGDISLLSEIKIPFDSSITDVDATEISRFDGPEVEETITVNDNGVASISIKILGGVTV 

EHTI 

>RXN01404 TRANSLATE of: rxn014 04 . seq check : 9645 from: 1 to: 999 
QKMS T S RPT I YD VAKAAGVSKSL VSL VLRGS PN VS KE S EAAVKTAI KKLNYQ PNRAAS DL 
AAKRTQLIAVLIDDYSNPWFIDLIQSLSDVLTPKGYRLSVIDSLTSQAGTDPITSALSMR 
PDGII IAQDIPDFTVPDSLPPFVIAGTRITQASTHDSVANDDFRGAEIATKHLIDLGHTH 
IAHLRVGSGAGLRRFESFEATMRAHGLEPLSNDYLGPAVEHAGYTETLALLKEHPEVTAI 
FSSNDITAIGALGAARELGLRVPEDLSIIGYDNTPLAQTRLINLTTI DDNSIGVGYNAAL 
LLLSMLDPEAPHPEIMHTLQPSLIERGTCAPRG 

>RXN01490 TRANSLATE of: rxn01490.seq check: 1933 from: 1 to: 891 

MNAPAPKPGLVIVDKPAGMTSHDVVSKLRRAFSTRKVGHAGTLDPMATGVLVVGIERGTR 

FLAHMVASTKAYDATIRLGAATSTDDAEGEVISTTDASGLDHSTILAEIVNLTGDIMQKP 

TKVSAIKIDGKRAHERVRDGEEVDIPARPVTVSVFDVLDYHVDGEFYDLDVRVHCSSGTY 

IRALARDLGNALQVGGHLTALRRTEVGPFTLNDATPLSKLQENPELSLNLDQALTRSYPV 

LDITEDEGVDLSMGKWLEPRGLKGVHAAVTPSGKAVALIEEKGKRLATVFVAH PNTL 

>RXN01496 TRANSLATE of: rxn01496.seq check: 8990 from: 1 to: 3012 
VPGKLRVHELAKQLGITSKELLATLKDKGEFVKTASSTIEPPVVKRMQEHYGSSGSDKSD 
TAAKPAAAKPAAPKPAASAAPKPGAPAKPAAPAAKPAPAAPSAASAAKPGAAPKPGVQAK 
PAAAAKPGAPAKPAAPAAPSAAKSGSASKPAAAAKPAFSGPTPGDASKKAEPAAKPGAEA 
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PRPGGMPRPMGKPAPKPGARAPRVANNPFSTGGGERPAPRPGGGPRPGGGPRPGGGPRPQ 
GQGRPGGQRDGQRDGQRDGQGNRGGQRQGAGAGGPRPQGGPRPQGGSRPQGGSAQGAQGA 
PSQERQGGGRRPSPAMMPPTPGQMPAKAPGKGGRGGQAGGGAGGGFNRGGGTGGGAGRGG 
RRGGTAGAFGRPGGAPRRGRKSKRQKRNEYESMQAPNVIGGVRLPDGKGATIRLARGASL 
ADFADKIGADAAALVQALFNLGEMVTATASVSDETLQLLGEEMNYKVQVVSPEDEDRELL 
ESFDLQFGEDEGGEADLAKRPPVVTVMGHVDHGKTRLLDTIRKANVGSDEAGGITQGIGA 
YQVKVNVEDTERTITFLDTPGHEAFTAMRARGAKSTDIAVLVVAADDGVMPQTVEAINHA 
KAADVPI VVAVNKI DKPEAS PEKI RGQLTEYGLI PEEYGGDT I FVD I S AKQGLN I DELL A 
SVCLTADAELDLVANPEMDAQGVAIEAHLDRGRGPVATVIVQRGTLRVGDSIVAGDTYGR 
VRRMVDEYGRDVEEAGPSRPVQVQGLNGVPGAGDNLLVVEDDRIARQIANQRNARKRNAL 
AARS RKRVSLE DLDSVLKEHS TLNL I LKGDNAGS VE ALE EALLKI EMD DEVQLN 1 1 DRGV 
GAVT QTNVTLAAAS DAVI I AFN VRAEGKATE EANAE GVDVRYYT I IYRAIE EVE AALKGM 
LKPIYEERVIGHAEIRAIFKASSVGLIAGCMVEDGKVRRNATVRIIRDGNVIAENAKIVS 
LRREKDDATEVSAGYECGMVLSYPDISVDDKIEVYEMVEVPREA 

>RXN01541 TRANSLATE of: rxn01541.seq check: 7782 from: 1 to: 777 

MTTPHSHRAPRLASTVIIARESADSGTLEFFIQQRQSTMAYAANAVVFPGGGVEDSDYPF 

MLPHRDQHMSPEHIKHHASRLHMDSETMAAHISAARREVWEETGVDLGNYNHELIPIDRW 

ITPDIPAFRRRYDTAT FVLILSKDSTNAALQHQHQTTEATHSYWATAEELLTQWSTGHLN 

LLLPTWWHINQLNHLHTLNQLYSFAQRTHNPQHTPPTVFANWTAPADEAAMQHYGFPDPD 

AYFDHATIAGKHHTLITRK 

>RXN01559 TRANSLATE of: rxn01559.seq check: 3150 from: 1 to: 1842 
VLIVVGVYALVLLTGDRSATPKLGIDLQGGTRVTLVPQGQDPTQDQLNQARTILENRVNG 
MGVSGASVVADGNTLVITVPGENTAQAQSLGQTSQLLFRPVGQAGMPDMTTLMPELEEMA 
NRWVEYGVITEEQANASLEEMNTAVASTTAVEGEEATEPEPVTVSAT PMDEPANS IEATQ 
RRQEITDMLRTDRQSTDPTVQIAASSLMQCTTDEMDPLAGTDDPRLPLVACDPAVGGVYV 
LDPAPLLNGETDEENGARLTGNEIDTNRPITGGFNAQSGQMEISFAFKSGDGEEGSATWS 
SLTSQYLQQQIAITLDSQVISAPVIQSAT PVGSATSITGDFTQTEAQDLANNLRYGALPL 
SFAGENGERGGTTTTVPPSLGAASLKAGLIAGIVGIALVAI FVFAYYRVFGFVSLFTLFA 
AGVLVYGLLVLLGRWIGYSLDLAGIAGLI IGIGTTADSFVVFYERIKDEIREGRSFRSAV 
PRAWESAKRTIVTGNMVTLLGAIVIYLLAVGEVKGFAFTLGLTTVFDLVVTFLITAPLVI 
LASRNPFFAKSSVNGMGRVMKLVEERRANGELDEPEYLKKIHAKNAAADKASTDNSSTDN 
SEAPGTDTNQEEEK 

>RXN01583 TRANSLATE of: rxn01583.seq check: 2692 from: 1 to: 2343 

VETIEELTEFKKPIRHCHVNVGDANGTGELQSIVCGARNFKEGDTVVVSLPGAVLPGDFA 

ISARETYGRMSAGMICSASELGLADKQNSGIITLDPSYGEPGEDARQALGLEDTVFDVNV 

TPDRGYALSARGLTRELASAFSLTFTDPAIEPAVAGIEVKVPAVEGSLINVELREETKAI 

RFGLRKVSGIDPAAESPFWMQRELMLSGQRPVNAATDVTNYVMLLLGQPMHAFDAAKVTG 

D L VVRNAT AGE KFE T L DHVKRT LN E E D VV I T DDNG I Q S LAG VMGGL T S E I S DT T T DV Y FE 

AATWDTITVARTSRRHKLSSEASRRFERGVDPAIVEIALDIAATLLVEIAGGTVDAGRTL 

VGDVPAMQPITMKVTRPSELAGVDYSAETVIARLEEVGCTVAVSGDTLEVTPPTWRGDLT 

MSADLVEEVLRLEGLEAI PTI I PTAPAGRGLTDAQKRRRAVGHALAYAGYAEI I PS PFMD 

PEVFDVWGLAADDERRKTVSVLNPLEAERNVLSTSLLPSMLDAVKRNVARGHNDFSLFGL 

QQVAFEHGSGVSPMPSVASRPEESVVAELVDSLPNQPLHVATVGTGNIEFEGPWGKGRAY 

TFADAIESARAVARAAGVTLELANADALPWHPGRCAALLIDGTPVGYAGELHPQILEKAG 

LPARTCAMELDLSALPLVENLPAPVLSSFPALHQDIALVVDETIPAEDVRAVVEAGAGEL 

IETVELFHVFRSEQRGENKKSLAFSLRFRAAGRTLTDEEANEARLQAAELAKEKFNAEMR 

G 

>RXN01670 TRANSLATE of: rxn01670.seq check: 7045 from: 1 to: 807 

MPEGHVIHRLAGELTKNFGDTILDATSPQGRFTSEAAIINGHRIAVAEAYGKHLFVEFDA 

DHPEHILYIHLGLIGTLQFEPAEETRGQIRLHLSDGEIAANLRGPQWCRLITDAERTQAI 

GKLGADPIRDDADPEPIRIKVQRSGRSIGSLLMDQKLFAGVGNIYRAETLFRLGISPFTI 

GKDITTAQFRSIWADLVGLMKDGVVTGRIDTVRPEHTPEAMGRPPRKDDHGGEVYTYRRT 

GQECFLCATPIKEQVMEGRNLFWCPGCQR 

>RXN01671 TRANSLATE of: rxn01671.seq check: 7692 from: 1 to: 1149 
MNHVVNFASHLEDAALKQAEATATMPFI YPHVALMPDAHFGLGSSVGTVFGTKGAIIPAA 
VGVDI GCGMI GVCTNYTAS DLEGRDLVTLRDYIERVI PLS PGNYNSTTL KE T AKVKVAE L 
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EELAERDGVDLSHSPTWKRQLGSLGGGNHFIELCLDELDRVWMFLHSGSRGVGNKIAQKH 
IKIAQAECKNEELPDKDLAYLTEGTEEFESYIKELNWAQRFAFLNREEMMDRFARELGFF 
VDKQLEEVERINCHHNYTVQEEHYGETIWLTRKGAVLADEGTPALIPGSMGTASYVGSGK 
GNAEALRSAPHGAGRRMSRNQAKKRFSTADLDSRMAGIVYRPGKEWIDEI PDAYKDIDQV 
MADAADLVTIRHKLRQIVNVKGT 

>RXN01676 TRANSLATE of: rxn01676.seq check: 7951 from: 1 to: 756 

MILHGVVFYAGLLVLLVPLGLGAGILGELFITQRQTIIVVSSIVLIILGFVQIFGGGFDF 

GKALPGLDRLQSKATVTSGLGKSFLLGMTSSIAGFCSGPILGAVLTLAATSGNSITSALI 

LSAYGAGMVLPLMAIAALWAKLGQRGQQMLRGREFTFLGRQWHIVSVISGALI IAVGILF 

WSTNGLVSMPELVPMDTQIWLQEATFSLGSPLFDIALIIVAAGLFLYFWNKRQKRKEEAQ 

RPKESGWVINPR 

>RXN0168O TRANSLATE of: rxn01680.seq check: 4368 from: 1 to: 411 
MAGHTHKTHRTAYKQLEALARNGHLFTYIDPPAEVDGVVKSTTNCLEGGINAQIKALARN 
HRGMFDEHQRIAVDWWLLMHTQLPGDPVEIARQQNWGQDGLANVPDLIQQEQPHDHYGRP 
VTYDTGIDATTTRRKSK 

>RXN01704 TRANSLATE of: rxn01704.seq check: 8117 from: 1 to: 1077 

RGIGNAGKGVKVTTASADRVDSRCPAAAAGAGCCDYAELNPTVELEIKSRVLRDQLERIG 

GIDELPEFELQDLEPTAGWRTRVRLGVDASGRAGFRKLKSNELVTEVACSQVVPELLEGL 

VGEGARRFTPGVEIIAAIDDAGQRHVVESRKAPRGRRTETVLKVLEGTGEVEQKVGDYTW 

KFPVSSFWQAHTKAPAAYSEFIAEALTGLELVDVDKRGPVAWDLYGGVGLFAPI ITSKLQ 

AAVHSVELSPGSAEAGEEALAGLPVTFHTGRVEGMASQLPSPNVVVLDPPRTGAGSDVLK 

SIAEAKPQLVIHIGCDPATFARDVADWKLNGYEMDQLAVFNAFPGTHHFETIGVFVRVS 

>RXN01724 TRANSLATE of: rxn01724.seq check: 2602 from: 1 to: 1320 

RATQPSAPVEQAQEAPAQTSTAPASAPSEETPAAPARRGRRRVTTTATTPEPAAPAQSQP 

AEAQPAQTQAAQQEELPVAAKESAPATENTQGQAQGQAQGQAQGDEHDDRFESRSAARRA 

RRNRQRQIHRDGDDNANANTESEQNTPAQNATAQAESEQTAAPAQAEAAEQNQNDNSESS 

ENRSDNYRNNNRRSRNNRNNRNYRDNNESSDNAGQSSNDDADNNQARSEDNNDDRRSRNN 

RNNDRNDRNDRNDRDNDDNDDRRNRRGRRNRRGRNDRNDRDNRDNRDNRDNSNDGDNNQQ 

DELQQVAG I LD I VDHNVAFVRTT GYHAAP S DV FVSNQL I RRMGLRS GDAI EGQVRMNQGG 

GNHNNHGRNRQKYNNLVRVEMVNGLPAEETRNRPEFGKLTPLYPNQRLRLETEQKILTTR 

VIDLIMPIGKGQLCFDCVAT 

>RXN01725 TRANSLATE of: rxn01725.seq check: 6605 from: 1 to: 207 

LIVSPPKAGKTTILQNIANAISTNNPECYLMVVLVDERPKEVTDMQRSVNGEVISSTFDR 

PPSEHTAVA 

>RXN01730 TRANSLATE of: rxn01730.seq check: 9668 from: 1 to: 1704 

VLRTHLSGELRKENAGQSVTLTGWVNRRRDHGGVIFIDLRDRTGIAQWFRNEDVAERAH 

ALRSEFVLRVTGVVEERPEGSQNPNLASGDIEVSVTEFEVLNESAPLPFQIEDSSSAGEV 

GEETRLKYRYLDLRRPVQANALRLRSAANKAARTVLDSHDFTEIETPTLTRSTPEGARDF 

LVPARLRPGTFYALPQSPQLFKQLLQVAGMERYYQIARCYRDEDFRADRQPEFTQLDVEM 

SFVDQDDVIALGEEI ISEVWKLIGYEIKTPIPRMTYADAMRRYGSDKPDLRFDIEITECT 

EFFQDTTFRVFKNEYVGAVVMTGGASQPRRQLDAWQEWAKQRGAKGLAYILVGEDGELSG 

PVAKNITDAERAGIAAHVGAQPGDCI FFAAGDTKSSLALLGAARGEIAKKLDLIKEGDWA 

FTWIVDAPMFEPAADATASGDVALGNSKWTAVHHAFTSPKPEFLDNFDTNPGDALAYAYD 

IVCNGNEIGGGSIRIHQRDVQERVFEVMGITGEEAREKFGFLLDAFAFGAPPHGGIAFGW 

DRIVSLLGGFDSIRDVIAFPKSGGGIDP 



>RXN01733 TRANSLATE of: rxn01733.seq check: 4482 from: 1 to: 1182 
MHIRSLELRDYRSWPELKVDLEPGITVFIGRNGFGKTNIVEAIGYLAHLSSHRVSSDAPL 
VRAHAENARVSAVAVNQGRELAAHLLIKPHAANQASLNRTKVRTPRELLGVVKTVLFAPE 
DLALVKGEPAERRRYLDDIIATRQPRMAGVKADYDKVLKQRNALLKTATIALRRGYGTEE 
GAAALSTLDTWDGQLARLGAEVMAARFALLNELGPKIYEAYTTIAPESRPAAVNYKTTID 
QGLSQFSEFDAGI IEATLLTELAAKRQREIERGSSLVGPHRDDVDLMLGDQPAKGFASHG 
ETWSFALSLRIAE FNLLKSDGTDPILILDDVFSELDAGRREKLVGIAQEVEQVLITAAVH 
DDLPENLKKVLTAQHTVTVQDTGTGRISLLDVQP 
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>RXN01784 TRANSLATE of: rxn01784 . seq check: 6464 from: 1 to: 582 

MMTERGVPVDHTTIYRWVQKYALELDKQTRWYRQVPDWQASSWRVDETYIRVGGTWCYLY 

RAITAGGQTLEFYLSPKRNVAAAKRFLAKTLRSNTTAGSPRVINTDKAPALAKAISELKA 

EGICPQTVEHRQVKYLNNVIEGDHGRLKRILGPKGAFKNRISAYRTLKGMEAMHSLRKGQ 

GTMFDLTGTRTQTR 

>RXN01795 TRANSLATE of: rxn01795.seq check: 439 from: 1 to: 597 

VLIVGIRRDTGFDFKHPAPTHGPRGDMPYKTAGEALKGVKDVPTNNNHMKIMPRTVEVLK 

RIPEGENFTAIPKDDPYYVKGMISHVYRRLHRDEPSKTLIAGGGGGTWGYHYEKNRALTN 

RERARIQSFPDDFEFLGSNTEVRRQIGNAVPPVGMHAVGERLMNLYTGNYTPVDLEEQHA 

YLQTLSIKERLALADQEAD 

>RXN01837 TRANSLATE of: rxn01837.seq check: 8888 from: 1 to: 777 

VSTNKERRQQALSQLEKEIKSRDRKEKTKPLTVVFASLAVILWVGGIWYAATRSTEDEV 

ITADETSTTAETPDYQPLALTRTTALGDSVTCEYPDAGEASKDVSKPATENVPATGTVTV 

NLTTAQGNIGMELDRSVSPCTVNAVEHMASEGYYNDTVCHRITTSGIYVLQCGDPSSTGA 

GGPGFSFANEYPTDEATDLTTPVIYERGTIAMANAGADTNGLPVLPQLRGFPTGTELHLL 

RPDHRRRPCNPRRHRRSWH 

>RXN01863 TRANSLATE of: rxn01863.seq check: 1675 from: 1 to: 1149 
MNSVKLKQPVSIYNDPWESYNDVKEHGQLTLSNIEFTTTNLCNMRCSHCAVGYTLQTVDP 
EPLDMDLIYRRLDEIPNLRTMSITGGEPMFSKKSIRNVVKPLLKYAHHRGI YTQMNSNLT 
LPQDRYLDIAEYIDVMHISHNWGTTDEFANVGFGAMKKQPPLKAKLKLYEQMISNARTLS 
EQGMFVSAETMLNQSTLPHLRKIHQEVVHDMKCSRHEIHPMYPADFASQLNVLTLAEMKK 
TIHDILDFRDEDIWMLFGTLPVFPCLKDDEDQKLLSRLRNANNVTTRNDPDGRSRLNVNV 
FTGNVIVTDFGDETGTISNIQKDKLTDVFDKWLSSDLAKSLNCHCSEFSCLGPNVLVKNM 
YYPNMDFKDNERHMHKQPQI IQF 

>RXN01872 TRANSLATE of: rxn01872.seq check: 8549 from: 1 to: 828 

MGNDGGDLRIDDLRSFISVAQSGHLTETAQRLGIPQPTLSRRISRVEKHAGTPLFDRAGR 

KLVLNQRGHAFLNHASAIVAEFNSAATEIKRLMDPEKGTIRLDFMHSLGTWMVPELIRTF 

RAEHPNVEFQLHQAAAMLLVDRVLADETDLALVGPKPAEVGTSLGWAPLLRQRLALAVPA 

DHRLASFSGQGELPLITAAEEPFVAMRAGFGTRLLMDALAEEAGFVPNVVFESMELTTVA 

GLVSAGLGVGVVPMDDPYLSTVGIVQRPLSPPAYRE 

>RXN01926 TRANSLATE of: rxn01926.seq check: 2379 from: 1 to: 741 
LRSFYTPEQAIEREGDVWKAATEEAELLAADGAVHDQELFLNCTTSPLIFASAMLNFGVH 
QILDTLCQLAPSPAGRDADPKALEAATSAMDDHRDTTDDFSGVVFKVQAGMDKNHRDTLA 
FMRVVSGE F DRGMQVTH SQSGRS FS T KYALTV FGRTRS T VET AF PGD I VGLVNAGALAPG 
DTIFEGRKIQYPPMPKFAPEHFRILRAKSLGKYKQFRKALEQLDSEGVVQILKNDLRGDA 

NPGHGRC 

>RXN01938 TRANSLATE of: rxn01938.seq check: 4407 from: 1 to: 1428 

MITRLSTLFLRTLREDPADAEVPSHKLLVRAGYIRRVAPGI YSWLPLGLRAVRNIEAVVR 

EEMDAIGGQELLFPTLLPREPYETTQRWTEYGDSLFRLKDRKGADYLLGPTHEEMFAATV 

KDLYNSYKDFPVTLYQIQTKYRDEERPRAGVLRGREFVMKDSYSFDISDAGLDESYAKHR 

AAYQRIFDRLGLEYAICQATSGAMGGSASEEFLAVSENGEDTFVRSTSGNYAANVEAVVT 

QPGVERDIEGLPEPVTYETPVSETIDALVDWANSIDVQIEGREVTADDTLKCIVVKVREP 

GAEEAELTGILLPGDREVDMKRLEASLEPAEVELAVESDFADNPFLVKGYVGPVGLAKNG 

VKVLADPRVVTGTSWITGADEKERHVVGLVAGRDFTPDGFIEAAEIKEGDPAPAGEGTLT 

LARGIEIGISSSSAASTPKPSTSKSWTKTASAPSQPWALRARCHPPARRPGRTAPR 

>RXN01969 TRANSLATE of: rxn01969.seq check: 287 from: 1 to: 366 
LWAYDKAYGALKLAWLAYQAI IDCYQMGNKREAKKKMRTII DQLRVLKGPNKELAQLGRS 
LFKRLGDVLAYFDVGVSNGPVEAINGRLEHLRGIALGFRNLNHYILRCLIHSGQLVHKIN 
AL 

>RXN02002 TRANSLATE of: rxn02002.seq check: 9539 from: 1 to: 378 
MSNANSDTTAAEAHRRRTFAVIAHPDAGKSTLTEALALHAHI ISEAGATHGKAGRKATVS 
DWMEMEKDRGISIASSALQFEYAPEGHAGEPFMINLVDTPGHADFSEDTYRVLHAVDAAV 
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MLMHSV 

>RXN02004 TRANSLATE of: rxn02004 . seq check: 647 from: 1 to: 207 

RVGRLMRQNGILIIRSRKFKRTTGSDHTFNIAPNFLQQDFMASRPNQKWAGDITYVWTRE 

GLGLSGRHS 

>RXN02267 TRANSLATE of: rxn02267.seq check: 5927 from: 1 to: 873 

VQKWGLSFVERIVIVNNVQQFHRFFDDSAVYYPCFVPLDRAIGEHFDRQNKPMSRFIGTL 

ILPLAKLEEAAQYTGDEVLRVSAVISTDGLADLRRDFYELPNIDIASVEIKLVGAALTNT 

AWLGDVEKLIQQHRNTFVWVEIPTALVTADIVRKLRHMGAGLKYRTGGDREELFPSPQDL 

VTVLRTAIDAALPFKLTAGLHRALRYRDEKTGRLHFGFLNIAAAVATLRAGKGEAEALKI 

LEGDDAAPLIHALQSGENWRDSFRSFSTCNVVEPLNTLIDLDVLAEGDVHP 

>RXN02280 TRANSLATE of: rxn02280.seq check: 171 from: 1 to: 1824 

MQESSRDNFQVDLGGVVDLLSRHIYSGPRVYVRELLQNAVDACTARSEQGEEGYEPSIRI 

RPVTKDRATFSLVDNGTGLTAQEARELLATVGRTSKRDEFGLQREGRLGQFGIGLLSCFM 

VADEITMVSHAEGASAIRWTGHADGTFNLEILGDDATDVIPVGTTVHLTPRPDERTLLTE 

NS VVT IASNYGRYLPI P I VVQGEKNT T I TTS PVFAKDTDQQHRL YAGRERLGKT PFDVI D 

LTGPGIEGVAYVLPEAQAPHMSRRHSIYVNRMLVSDGPSTVLPNWAFFVECEINSTDLEP 

TASREALMDDTAFAATREHIGECIKSWLINLAMTKPHRVREFTAIHDLALRELCQSDADL 

AETMLGLLTLETSRGRISIGEITTLSITEDVSLQLATTLDDFRQLNTIARPDTLIINGGY 

IHDSDLARLIPVHYPPLTVSTADLRESMDLMELPPLQDIEKAKALDAQVTESLKDFQIKG 

ATRVFEPADVPAVVIIDSKAQASRDRNETQSATTDRWADILATVDNTLSRQTANIPQDQG 

LSALCLNWNNSLVRKLASTDDTAVVSRTVRLLYVQALLSSKRPLRVKERALLNDSLADLV 

SLSLSSDI 

>RXN02287 TRANSLATE of: rxn02287.seq check: 444 6 from: 1 to: 552 

VYSISETIARTLMPRTDHVFDLMGNGNAWFVDALERLGRGIITVRPTVETVAAADTYHRV 

TRRPAVATTTYGAGFTNTMTTLADVALSRIPLLLVVGTAPSAGPRCFDIDRQGLARAVGV 

ETFTVHADDVAAVTLQAWNNTPENTHVILEIPYDLAAATATDPTVTTYLLRPGFQKLPMS 

PTLS 

>RXN02291 TRANSLATE of: rxn02291.seq check: 8232 from: 1 to: 654 
VVHLPNFLGLAEQKAL VAQARDLARE VVGT PLAMVRP KLKS GQMS VHMLHLGKYWAS N P Y 
RYVDVVDGFPVPPLPDSFVDLAHRALLSAGSLSNSLQSWSEAYRAEAALVNYYSPDASMG 
MHQDANEESEAPVISLSIGDTGIFRLGGTLNRNKPWTDIPLMSGDLIVFGGANRQAFHGI 
PSIEANTAPAGCGLKEGESTSRSANLHYKTPGRGMSRG 

>RXN02325 TRANSLATE of: rxn02325.seq check: 7224 from: 1 to: 867 

MDHAHDSCSPTLRRDLEVTGQLQPEKAVDLAAPHEGKVANITKVTSSNMEHTITQASKAK 

EVVVLIGHSLLPTFQDLEKDILHFQAGNKGRFSVAIVDPDRSADWARFRPKQIPVAYVV 

KDGASIAE FNSLNKEPVAQWLDHFVSRETIPNEKEGDVDKQIDPRLWRAAELVNAGDFRA 

ALALYEQLPQDATVKRAHAAVSVLARMSVADRGEDPIEKSRRDPDDVNKALAAADMYVLM 

NQPDTALAHLAALLPKPEAARRIVELLNLFDPLDLVALEIRAQVGNAMS 

>RXN02386 TRANSLATE of: rxn02386 . seq check: 6167 from: 1 to: 459 
MAALAENYQTPAPSSQVWSVVGHVAKPGLVTLAEGSRVADALAIAGALPDADLTALNLA 
QLLVDGTQIHVLAIGEVQPISVDAAATSASGLISLNTATVADLVTLPGVGEKTAQAIIDF 
RESNGGFSTVEDLLQVKGIGPSKFEQISGLVSP 

>RXN02388 TRANSLATE of: rxn02388.seq check: 380 from: 1 to: 1662 

MIEVRLVPVAAVMWMAVAALIINGSWVLSVGIVGIAIIAACVFKHWGQAVVIAALGVGAV 

VMAALRISSAKAFEAPQTWVGTAETIKFLDSGDQLIGLRVEGYPAPIPVFYSGSDTIEKA 

SLIAVSGRIKPDSFPGVGDLTISTEDIDQLEPTTGYSAWVNQVRDGFSQAVEETVGESSR 

GLIPGMVLGDTRLQGSIEAQTYIDTGLSHLSAVSGSNVAI WSSVVVLSYFLTAGPRIRV 

VASLLSLVIFVSLVGFEPSVLRASVTGIVGLLAIINSSRMEPMHGLSLSVICLLFYDSNL 

AVHYGFLLSCAATAGIVMLQPLLYRAIGPPLAVWKVPDIVVRAFAVSIAADLVTIPIIAL 

MARQISLVAVLANVLVELAVPPITLLGLIAVLASLLPWPVEYPLLKIIEPFTWWIHHVAK 

WCQQLPNSTLEISAGWAGIAWACMAAVWVVVIIYKGYVRTLAVCCVCFFLFGAWNNRLPA 

QIDPTELRFVIIADDSELTDVPEHAELIIVEDPHGSMSDRPIVTREGIPVLYPYRDGEVS 

LH I DGTQHAADGRF 
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>RXN02416 TRANSLATE of: rxn02416.seq check: 4089 from: 1 to: 2829 

VRGAREHNLKGVDIDLPRDSMVVFTGLSGSGKSSLAFDTIFAEGQRRYVESLSSYARMFL 

GQMDKPDVDLIDGLSPAVSIDQKSTNRNPRSTVGTITEVYDYLRLLYARAGTAHCPVCDA 

RVERQTPQQMVDQILGMEEGLKFQILAPVVRTRKGEFVDLFADLASQGYSRVRVDGEVHQ 

LSDPPKLEKQIKHDIDVVVDRLQVKASQKQRLTDSMETALRLADGVAVLEFVGLEEDDPN 

RLRRFSEKMSCPNGHALTVDELEPRAFSFNSPYGACPACDGLGVRTEVDIDLIIPDPDAP 

ATKAVQPWNSSPNHSYFEKLIEGLAKALGFDPETPYSELTAAQKKALVYGSKEEVSVRYK 

NRYGRVRSWTAPFEGVMGYFDRKLEQTDSETQKDRLLGYTREVPCPTCKGARLKPEILAV 

RLDSGSHGALSIAGLTALSVHEAFEFLDNLTLGKREEMIAGAVLKEIHARLKFLLDVGLS 

YLTLDRAAGTLSGGEAQRIRLATQIGSGLAGVLYVLDEPSIGLHQRDNQRLITTLEHLRD 

IGNTLIVVEHDEDTIRRADWLVDIGPRAGEFGGEVVYQGEPKGILDCEESLTGAYLSGRR 

TLGVPDTRREIDKERQLKVVGARENNLQGIDVKIPLGVLCCITGVSGSGKSTLVNQILAK 

VLANKLNRARQVPGRAKRVEGLEHLDKLVQVDQSPIGRTPRSNPATYTGVFDKVRNLFAE 

TTEAKVRGYKPGRFSFNIKGGRCEACQGDGTLKIEMNFLPDVYVPCEVCDGQRYNRETLE 

VKYKGKNI AEVLGMP I SEAADFFE P I T S I HRYLAT LVDVGLGYVRLGQAATTL SGGEAQR 

VKLAAELQKRSNGRTVYILDEPTTGLHFEDIRKLMMVIEGLVDKGNSVIIIEHNLDVIKA 

ADWIVDMGPEGGSGGGTVVAEGTPEQVAEVAGSYTGQFLKELL 

>RXN02431 TRANSLATE of: rxn02431.seq check: 2412 from: 1 to: 876 

DPLPVGALWGVGPVTGSKLASMGVETIGDLAALTQKEVEISLGATIGISLWNLARGIDDR 

PVEPRAEAKQISQEHTYEKDLLTRQQVDAAIIRSAEGAHRRLLKDGRGARTVSVKLRMAD 

FRIESRSYTLSYATDDYATLEATAFRLARYPGEVGPIRLVGVSFSGLEESRQDILFPELD 

QQIIVPPAPDTDYEVGVQSSSSSESTQVEAPQDVALSMWCATQDVYHPEYGHGWVQGAGH 

GVVSVRFETRSTTKGRTKSFSMDDPDLTPADPLDSLDWADWFAENGETGDDE 

>RXN02462 TRANSLATE of: rxn02462.seq check: 3189 from: 1 to: 1818 

MTKDVHYEVDERKKTVGVKEEGVEYVEDQLGIDNLYAPEHSQLVSYLNNAIKAQELFTRD 

KDYIVRNGEVMIVDGFTGRVLAGRRYNEGMHQAIEAKERVEIKNENQTLATVTLQNYFRL 

YTKLAGMTGTAETEAAELNQIYKLDVIAIPTNRPNQREDLTDLVYKTQEAKFAAVVDDIA 

ERTEKGQPVLVGTVSVERSEYLSQLLTKRGIKHNVLNAKHHEQEAQIVAQAGLPGAVTVA 

TNMAGRGTDI VLGGNPEILLDIKLRERGLDPFEDEESYQEAWDAELPAMKQRCEERGDKV 

REAGGLYVLGTERHESRRIDNQLRGRSARQGDPGSTRFYLSMRDDLMVRFVGPTMENMMN 

RLNVPDDVPIESKTVTNSIKGAQAQVENQNFEMRKNVLKYDEVMNEQRKVIYSERREILE 

SADISRYIQNMIEETVSAYVDGATANGYVEDWDLDKLWNALEALYDPSINWTDLVEGSEY 

GKPGELSAEDLRTALVNDAHAEYAKLEEAVSAIGGEAQIRNIERMVLMPVIDTKWREHLY 

EMDYLKEGIGLRAMAQRDPLVEYQKEGGDMFNGMKDGIKEETVRQLFLSASSSSSKTRKS 

LTNSEP 

>RXN02543 TRANSLATE of: rxn02543.seq check: 6877 from: 1 to: 1854 

MGRAVG I DLGTTNS VVS VLEGGE PVVI ANAEGSRT T PS VVAFAKNGEVLVGQSAKNQAVT 

NVDRTIRSVKRHIGTDWSVAIDDKNYTSQEI SARTLMKLKRDAEAYLGEDVTDAVITVPA 

YFEDSQRQATKEAGQIAGLNVLRIVNEPTAAALAYGLEKGEQEQTILVFDLGGGTFDVSL 

LEIGDGVVEVRATSGDNELGGDDWDQRIVDWLVEKFQSSNGIDLTKDKMALQRLREAAEK 

AKIELSSSQSANINLPYITVDADKNPLFLDETLSRAEFQRITQDLLARTKTPFNQVVKDA 

GVSVSEIDHVVLVGGSTRMPAVTELVKELTGGREPNKGVNPDEVVAVGAALQAGVLRGEV 

KDVLLLDVTPLSLGIETKGGVMTKLIERNTTIPTKRSETFTTAEDNQPSVQIQVFQGERE 

IATANKLLGSFELGGIAPAPRGVPQIEVTFDIDANGIVHVTAKDKGTGKENTITIQDGSG 

LSQDEIDRMIKDAEAHADEDKKRREEQEVRNNAESLVYQTRKFVEENSEKVSEDLKAKVE 

EAAKGVEEALKGEDLEAIKAAVEKLNTESQEMGKAIYEADAAAGATQADAGAEGAADDNV 

VDAEVVEDDAADNGEDKK 

>RXN02651 TRANSLATE of: rxn02651.seq check: 4052 from: 1 to: 930 

MNNRQS RTL PVP EGLAGMRVDAAL SKLLGIS RT VAAELAT AGD VS VDGAVVGKS ERLVAD 

SMLDVLLPEPAAPLMPKEEIVPGLDILYSDDDVIAVNKPVGVAAHPTVGWEGPTVVGGLA 

AAGFRISTSGPPERKGIVQRL DVGTSGVMVVAASERGYTVLKRAFRDRTVDKTYHALVQG 

HPDPLTGTIEAPIGRHPSAGWRFAVTTEGKHAVTHYETLEAFQEATLLKIHLETGRTHQI 

RVHFSALHHPCCGDPMYGSDPALSERLGLNRQWLHAVSLGFNHPADGRWMEIVSPYPTDL 

QHALDVLREQ 

>RXN02732 TRANSLATE of: rxn02732.seq check: 432 from: 1 to: 441 
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MSENYSKIVVGTDGSKSSLLAVEPJ\ARIAAAFDATLIIGCAYYESKEDASETLRQDSVTI 
LGDDPARENLDKAADAARAVGATSIETEVRTGTPVEALMAIVNDHQADLLVVGNRGINYL 
TGRLLGSVPADVARQSDCDVMIVHTVS 

>RXN02736 TRANSLATE of: rxn02736.seq check: 2617 from: 1 to: 957 

MIFELPDTTTQQISKTLTRLRESGTQVTTGRVLTLIVVTDSESDVAAVTESTNEASREHP 

S RVI I LVVGDKTAENKVDAEVRI GGDAGASEMI IMHLNGPVADKLQYVVT PLLLPDT P I V 

AWWPGESPKNPSQDPIGRIAQRRITDALYDRDDALEDRVENYHPGDTDMTWARLTQWRGL 

VASSLDHPPHSEITSVRLTGASGSTSVDLAAGWLARRLKVPVIREVTDAPTVPTDEFGTP 

LLAIQRLEIVRTTGSI IITIYDAHTLQVEMPESGNAPSLVAIGRRSESDCLSEELRHMDP 

DLGYQHALSGLSSVKLETV 

>RXN02827 TRANSLATE of: rxn02827.seq check: 50-45 from: 1 to: 423 
MYEQQKILNEVSEKRLQAIKDFTELGSGFKIAMRDLSIRGAGNLLGAQQHGFIDAVGFDM 
YSQMLSEAVXRKQGKNSQVEKXXVEIDXGVDAYLPETYVADXRQKIEIYKRIRELDSQEM 
LDELEDDLLDRFGEXPEEVAH 

>RXN02915 TRANSLATE of: rxn02915.seq check: 8269 from: 1 to: 378 
MPKPLPPETRRKIIDFDPFAPNSPSIEEFCSRLKISRRSFYNIRNRYQQDANAALHSHSS 
APITARRTYDESITSTLLSIRARLKAQGWEYGPISIRFEGIFTRELTAPIPSVSTIARLL 
RAAGAV 

>RXN02919 TRANSLATE of: rxn02919.seq check: 2536 from: 1 to: 534 
VPVDHTTIYRWVQKYAPELDKQTRWYRQVPDWQASSWRVDETYIRVGGTWCYLYRAITAG 
GQTLEFYLSPKRNVAAAKRFLAKTLRSNTTAGSPRVINTDKAPALAKAISELKAEGICPQ 
TVEHRQVKYLNNVIEGDHGRLKRILGPKGAFKNRISAYRTLKGMEAMHSLRKGSGNDV 



>RXN02938 TRANSLATE of: rxn02938 . seq check: 1933 from: 1 to: 741 

MRNYPDLPHDFPGQNTELTPAKAPVWMHRLLDRIHTGRMANPLDGAETLGDTDSEKRAAV 

LMLFSGSETSFDLPNDASVLLTHRTPTMRSHAGQIAFPGGRIDPTDTNAVDCAFREAWEE 

TGLDRRTATPLAQLNEVHIRATGYPVYPILGHWHTPSPVAVASPHETDEVLDAPLYDLID 

PKNRLMVGWREWHGPAFRINDYIIWGFTGGLLSAILDTAGWATEWDTDRIFDLENTLSTS 

RNNERMR 

>RXN02949 TRANSLATE of: rxn02949.seq check: 1467 from: 1 to: 333 

VSDEQNSGVGGTSRPTGKRQLSGASTTSTSSYEAKQVSTQKKSSGSDSKPGGGVISFLPE 

VVGEVRKVIWPTARQMVTYTLVVLGFLIVLTALVSGVDFLAGLGVEKILTP 

>RXN02963 TRANSLATE of: rxn02963.seq check: 2332 from: 1 to: 1308 

MKSTGNI IADTICRTAELGLTITGAS DAGDYTLIEADALDYTSTCPECSQPGVFRHHTHR 

MLIDLPIVGFPTKLFIRLPRYRCTNPTCKQKYFQAELSCADHGKKVTHRVTRWILQRLAI 

DRMSVHATAKALGLGWDLTCQLALDMCRELVYNDPHHLDGVYVIGVDEHKWSHNRAKHGD 

GFVTVIVDMTGHRYDSRCPARLLDVVPGRSADALRSWLGSRGEQFRNQIRI VSMDGFQGY 

ATASKELIPSARRVMDPFHVVRLAGDKLTACRQRLQREKYQRRGLSQDPLYKNRKTLLTT 

HKWLSPRQQESLEQLWAYDKDYGALKLAWLAYQAIIDCYQMGNKREAKKKMRTIIDQLRV 

LKGPNKELAQLGRSLFKRLGDVLAYFDVGVSNGPVEAINGRLEHLRGIALGFRNLNHYIL 

RCLIHSGQLVHKINAL 

>RXN02985 TRANSLATE of: rxn02985.seq check: 7956 from: 1 to: 333 

MRLESYAMAKKVDTSNATPALALLTERQIPFELDVHDVDPKSSKGFALDASEVMGVEPEV 

VFKTLMADIDGEHWAIVPASRTLNLKQLAKAGKGKHANMMDRSRAQVVTG 

>RXN02986 TRANSLATE of: rxn02986.seq check: 1309 from: 1 to: 138 
VFLDESAILQERIYVSAGRRGWSLIIAPDDVLLATDGVYADIADHS 



>RXN02988 TRANSLATE of: rxn02988.seq check: 6478 from: 1 to: 606 
MSTKPTIVSTFSGCGGLDLGLQEVGFDPIWANDFSEEAVQTYKHNIGDHIVHGDITEIDP 
FTDDTIPDGDLVTGGFPCQDFSMIWKRPGLDGKRGTLYQNFRDFVAAKKPKAFIAENVKG 
LLTANQHKAIKTILKTSKLLSLATSSSLACTTSLNTVSHNSANVCSLLAFAVTPALISST 
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QLLPMALAVTCRIRLPAKRSKA 

>RXN02989 TRANSLATE of: rxn02989.seq check: 5945 from: 1 to: 1140 

MAPKKTATKATAAKGNDRQKALDAALALIEKDFGKGAVMRLGDENRPPIQTISSGNTAID 

IALGIGGFPRGRIVEVYGPESSGKTTVALHAIAQAQKAGGIAAFIDAEHALDPDYARKLG 

VDTDALLVSQPDTGEQALEIADMLVRSGAIDII VIDSVAALTPKAEIEGEMGDSHVGLQA 

RLMSQALRKMTGALYNSGTTAIFINQLREKIGVMFGSPETTTGGKALKFYASVRCDIRRI 

QTLKDGQDAIGNRTRLKVVKNKVSPPFKIAEFDIMYGEGISRESSVIDLAVDNGIVKKSG 

SWFTYEGEQLGQGKEKVRLSLKENPELTDELEDKIFKKLGVGKYAAASDELTDDPVELVP 

NVDFDDEADTEADTEADAED 

>RXN03033 TRANSLATE of: rxn03033.seq check: 9071 from: 1 to: 1158 

VDEQRAFDQGLKEENTLITDLTTCARLSHNKALRLIKLSKSTAYYRNKPRPRPAPKPVLQ 

AVPAPTAPGVEPTPEPWQGKEPAVSSVRQALAEHERQFIVDAITAYPQLSVSGVFNMLFN 

KGIYRASLRTWWRVAKQHKLLHKDRVSALSPGKRSPTPRVKPRLEATQPGQVVCWDVTFL 

PSLVRGKTYALHLAIDLFSRKIVGAKVAPTENTSTAVELLTQVLADNPGVVTVHSDNGSA 

MTSTRVRRLLADHGVALSLIRPRVSDDNAFVESVFHTLKYRPFYPKVFASMDQARVWVEE 

FVVYYNTVHPHSGVAGHTPQSVFDGSWRAAHRLRVQALDAHYRQFPQRYVGRPVVQEVAG 

VVRLNGARDDGSVQERVGGVASLLSA 

>RXN03035 TRANSLATE of: rxn03035 . seq check: 9071 from: 1 to: 1158 

VDEQRAFDQGLKEENTLITDLTTCARLSHNKALRLIKLSKSTAYYRNKPRPRPAPKPVLQ 

AVPAPTAPGVEPTPEPWQGKEPAVSSVRQALAEHERQFIVDAITAYPQLSVSGVFNMLFN 

KGIYRASLRTWWRVAKQHKLLHKDRVSALSPGKRSPTPRVKPRLEATQPGQVVCWDVTFL 

PSLVRGKTYALHLAIDLFSRKIVGAKVAPTENTSTAVELLTQVLADNPGVVTVHSDNGSA 

MTSTRVRRLLADHGVALSLIRPRVSDDNAFVESVFHTLKYRPFYPKVFASMDQARVWVEE 

FVVYYNTVHPHSGVAGHTPQSVFDGSWRAAHRLRVQALDAHYRQFPQRYVGRPVVQEVAG 

VVRLNGARDDGSVQERVGGVASLLSA 

>RXN03038 TRANSLATE of: rxn03038.seq check: 812 from: 1 to: 726 

MHSKEELTVRKGISRVLSVAVASSIGFGTVLTGTGIAAAQDSAFDYGMDPNMNYNPIDDI 

KDRPEGLSNLPYFGSKLTSWGSSYATASSGVVTSALPQYTDPRYPLGKDDLPKATIDMEP 

EVLARLERFVGVDGDRIRQINAYSPSMGRTIPLVWVVPEDNTVPGPTVYALGGGDGGQGG 

QNWVTRTDLEELTSDNNINLIMPMLGSFSFYSDWARESQSMGCAQQWETLLMHELPEPLV 

AA 

>RXN03039 TRANSLATE of: rxn03039.seq check: 1469 from: 1 to: 630 
ALPQYTDPRYPLGKDDLPKATIDMEPEALARLERFVGVDGDRIRQINAYSPSMGRTIPLV 
WVVPEDNTVPGPTVYALGGGDGGQGGQNWVTRTDLDELTSENNINLIMPMLGSFSFYADW 
AGESESMGGAQQWETFLMHELPEPLEAAIGADGQRSIVGMSMSGGSVLNFATHDPNFYSS 
VGS FSGCAETNSWMGRRWHRSHCLQRQCRA 

>RXN03040 TRANSLATE of: rxn03040.seq check: 6898 from: 1 to: 309 
MSXGDNAPIDEDAFKNRVLVGFEIEAMSNTCTHNLKAATDQMGIDNINYDFRPTGTHAWD 
YWNEALHRFFPLMMQGFGLDGGPIPI YNPNGVTSSESSXRTVF 

>RXN03049 TRANSLATE of: rxn03049.seq check: 1664 from: 1 to: 942 

MVHMVFGDMNTDRAAQAYIIVITTIVMVVLFWIVLRYWSLADRARAQRFTASITEIGRKI 

FLNRLRPRMSRQNTYTDKDISQFHWTNGLPPTDDESPEWIAARDNEWEGYTITLGDDPNG 

TEKTITLDDLRELPQTSYVAVHTCMQGWSATARWTGVRLRDVLCHDLVHTLDLHHRHSPR 

LLTIEII PKPLPPETRCKI I DFDLFAPNSPSI EEFCSRLKI SRRSFYNIRNRYQQDASAA 

LHPRSSAQITSRRTYDESITSILLAIRAPPESPRMGXRXDLYXIRRHXHRGTDCTDSIRL 

NYRLLVTRCRSSRK 

>RXN03051 TRANSLATE of: rxn03051.seq check: 1794 from: 1 to: 735 

MRSDVIELPEGVSKEKADQLEVAEARLNEGARLMATTGCEVMWPTGFSVCGRILDTYRQV 

GGQLSWLGPPKSNELTNPDGVGKRSEFFGGAIYWHPDTGAYAVTLDGLRQWGTLNWESGP 

LGYPTSGPMDTNYPLTQRQTFQGGDNYYNPLTGGAVWGDIKQRYEELGGSNHAIGIPITN 

ELPSGTEYFYNNFSNGTISWRNDRQTRFMYLATQRVWDALGRETGRLGFPEADETPEVSG 

LFHVA 
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>RXN03052 TRANSLATE of: rxn03052.seq check: 566 from: 1 to: 756 
MPFSHDKSELGGETPYGLVHVNPMAEVRPVKAQTNEPQALQVADIQPFHAVIAASKQLTL 
IDVVDVCLGTVLRAWEALSLRWVDVVLDEEHPRIFIRGTIVYNKEKGNHRQDKTKTTSSR 
RVIQLPEIASDVLRKRHALYAEHLEMVFPSARGTYIYESNFNKLLRKHRKGTAYDWVTVH 
S I RKTLAS I VSENLDSKAAS DVLGHADSRLTERVY IAKTDKDVP I GDVVNQALKEARKVS 
KKS PNKEAKEEE 

>RXN03054 TRANSLATE of: rxn03054.seq check: 8742 from: 1 to: 1581 

MKLFSKAAGVIAAALLVAGGIAPVAQGQASQVVTPEDQDAYVQQFHHEGNTPPVVDGVGG 

YTEQEIAEIHEAIRQAQESGAPNEELIPGEMWSDKVELPVTIDKAAADEAEIAIAQQQSQ 

PQTRGLAAAAACQTFWPSPHQVCGAILERYIQQGAQFGWMLFPSEGQTLNPDGQGYRQRF 

MNGFVYWHPTTGAHAVNNYSAQVWERNGWESGWMGYPTGGEVPVNGSNPIDGELSGWVQ-T 

FQGGRVYRSPVLDGFQVASINGLILDKWLELGGPDSDLGFPIADEAVTADGVGRFSVFQN 

GVVYWHPQHGAHPILGNIYSIWREEGAESGEFGYPIGDPEKYTENMANQVFEKGELAANL 

YPNPLEAFIEFLPFANLEEAIEYFENGLSNSRVEANSLNAKKDSIQCQSQSANIHVRTKS 

DGVGIRVPKIGFKARMDCDLPGTVSDWGYGWIYYDYWGRWAQAAYAQQFFGNRNSVVQT 

NLEAGCSGEKNTLFWGTSYFQVTYEGQPYFGQSATNYAYLPCTIDRS 

>RXN03069 TRANSLATE of: rxn03069.seq check: 6008 from: 1 to: 1083 

MHEGRRYSAPYTFGTKGEAQEFLASERTAIINGTWMDFEMRERFEQAQREAEERMMETFF 

SYASRWIETRTNAQGKKLSQGVKDDYFRYIKSDRLSYWADYALCEITVADVREWYSDTIQ 

DGKLTSMARSYSMMKSVMETAVEDGIIPMNPCKVRGGGNTKTGKKVDVPTDAELEAIIGA 

LPSKYFCLAIVAAAGALRFGEIVALRTTDVDVYFDRSGFVDCVRIRISRSIRHTRYHGRV 

EGPPKTEAGVRSLYIYGKDAAEIAKHVDTIDVGLRLWSSMRDPDEPMPYHTFKHNWDRAR 

ESVHSKATVHSMRHYSGTKYAQVGATLKEVMARLGHSTPSAALRYQHSGERDEELAKRMA 

R 

>RXN03070 TRANSLATE of: rxn03070.seq check: 3372 from: 1 to: 828 

VPALPSSIIDPLWRQFSALIPPVIITHPLGCHRARIADRIIVDKLIAVLVLGVSYIKISD 

STCSATTIRTRRDEWITAGIFKNLEQICLESYDRFIGLDLENLNVDGCIVKAPCGGEVAG 

RFPVDREKGTKRSLMVDGHGIPIGCVVAGANRHDLPLLAATLDTLGRFGGSLPDQITVHL 

DAGYDSKKTRRLLSEFGYSWVISIKGEPLQAGTRWVVERTNSWHNRGFKKLSICTERCTR 

VVEAFIALANAVI ILRRLIKQAWTSYRWDTRPGHRP 

>RXN03078 TRANSLATE of: rxn03078.seq check: 5588 from: 1 to: 480 
MTTQDKDLTAQTASRVLSGIQPTADSYHLGNYLGAVKQWIDLQDSYDAFYFIPDLHAITV 
DQEPEELRNRTISGAAQLLALGIDPERSTLFVQSHVPAHAELSWVLTCLTGFGEASRMTQ 
FKDKSSKRGADRTSAGLFTYPMLMAADILLYRPHLVPVGE 



>RXN03102 TRANSLATE of: rxn03102.seq check: 7509 from: 1 to: 492 
WELLKSRGETLAFCESLTAGLASATIAEIPGASVVLKGGLVTYATELKVALAGVPQELI 
DAHGVVSPQCARAMATGAAHRCQADWAVSLTGVAGPSKQDGHPVGEVWIGVAGPAHFGAS 
GTIDAYRAFESEQQVILAELGRHHIRESAVQQSFRLLIDHIESQ 



>RXN03118 TRANSLATE of: rxn03118.seq check: 5261 from: 1 to: 810 

MKPTVNVVFNAHHPKDTQPLDKFFDKELKDTHHLDITVGYISEKSLQYLLLIAGTYPDLT 

ITLTCGMHAREGMTAAQLHHARVLHDYLSDHDRGGVFVIPRLRYHGKIYLFHKNQHTDPI 

AYI GSANLSAI VPGYTST FEPGVILDPAPEDLVLHLNRDVVPLCVPI DTAHVPI I KDQES 

PMKHVAEATAVSTSDVVAIMSSPFTYSFDLKLKATASSNLNAHNSGGGARKQKNGSFLAR 

NWYEGEIIVGVETTRLPGYPQNKSEFTAGH 

>RXN03121 TRANSLATE of: rxn03121.seq check: 5077 from: 1 to: 642 
MHHEQPEGCEVGIRRTIPEESRTAFLDMINQGMSGLAASTAVGVSEFTGRKWAKAAGVKL 
TRGPRGGNAFDTAEKLEIAASMLEKGCLPREIGEYVGMTRANISLWRKQGPDKLRQRAAT 
LRTGKRAAEFIHAPVMGPYYGPRTLHQVLREDYTTLFDELSALGLPAQVCGALLHLAPPP 
SLRFSYMSCVVPLFADEIKI VGQGTRLSLEEKMM 

>RXN03130 TRANSLATE of: rxn03130.seq check: 2332 from: 1 to: 1308 
MKSTGNIIADTICRTAELGLTITGASDAGDYTLIEADALDYTSTCPECSQPGVFRHHTHR 
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MLIDLPIVGFPTKLFIRLPRYRCTNPTCKQKYFQAELSCADHGKKVTHRVTRWILQRLAI 
DRMSVHATAKALGLGWDLTCQLALDMCRELVYNDPHHLDGVYVIGVDEHKWSHNRAKHGD 
GFVTVIVDMTGHRYDSRCPARLLDVVPGRSADALRSWLGSRGEQFRNQIRIVSMDGFQGY 
ATASKELIPSARRVMDPFHVVRLAGDKLTACRQRLQREKYQRRGLSQDPLYKNRKTLLTT 
HKWLSPRQQESLEQLWAYDKDYGALKLAWLAYQAIIDCYQMGNKREAKKKMRTIIDQLRV 
LKGPNKELAQLGRSLFKRLGDVLAYFDVGVSNGPVEAINGRLEHLRGIALGFRNLNHYIL 
RCLIHSGQLVHKINAL 

>RXN03161 TRANSLATE of: rxn03161.seq check: 570 from: 1 to: 384 

mgifsgrqfpreiilwavrwycrygvsyrdleemmtergvpvdhttiyrwvqkyapel.dk 

KTRWYRQVPDWQARSWRVDETYIRVGGKWCYLYRAITAGSQTLDFYLSPKRNVAAAKRFL 
AKTLRSNN 

>RXN03165 TRANSLATE of: rxn03165.seq check: 3775 from: 1 to: 321 

MGNLPQALRHSFTWDQGVQMAEHARLSVVTKCPVFFCDPHSPWQRGSNENTNGLVRDFFP 

KGTNFAKVSDEEVQRAQDMLNYRPRKMHGFKSATQVYEIIVVGASTD 



>RXN03168 TRANSLATE of: rxn03168.seq check: 4805 from: 1 to: 1083 

MSTRTTPQDRYTDEYGIERVNKDEPGLVDKLRDKHDWFDHLMRMNERFGAKGGNQLSAGI 

TYFSVLSI FPIAMLVFGIAGVILAGNPEVLTDIQNRINDALEGEIGNTVNGI IDSAIAQR 

GAVLGIGGVTALWSGLGWMANLRFGVSRMWAIDPTEGNFIQKKLTDLVALIVLLLAMGVA 

FGITALGASGLTKNLLDFVGLGEIPGISYITWVVAALVGVLANFLVFMWLIFSLPRTKVP 

MKPGLQAALLGAIGFEWKQVGSLLASNALSNPAGAAFGPIIGIMVVLYLIWRILMYCSA 

WAATSEEALRLATVPAPEPAIIRVRHEIDPGEEVSQSARKVGIGVAVGAATAGAFALLRK 

K 

>RXN03169 TRANSLATE of: rxn03169.seq check: 5370 from: 1 to: 438 
DLQNPTAKMSKSGDNPKGIINLLDDPKVSTKRIKSAVTDNDGVIAYDPENKPGVSNLLVI 
QSALTGTSIDSLVDGYQGAGYGALKGDTADALEAFTTPLKAKYDEYMNDRGELERVLAIG 
AERATEVANETLADVYDKIGFLASRR 

>RXS00061 TRANSLATE of: RXS00061.seq check: 8093 from: 1 to: 2667 

VTEKTDQTLMLIDGHSMAFRAFFALPAENFSTSGGQATNAVYGFLSMLSTLLKDEQPTHVAVAFDVGRK 

TFRTDMFPAYKAQREATPPEFKGQVEILKEVLSTLGITTIEKIDFEADDVIATLSVAAKPLGFKTLIVT 

GDRDSFQLVNDTTTVLYPMKGVSVLHRFTPEAVEEKYGLTPRQYPEFAALRGDPSDNLPNIPGVGEKTA 

TKWIAQYETLDNLLDHADEIKGKVGASLRERIEQVRMNRKLTEMVKDLELPLGPDDFEMKPVQVAEVAA 

KFDDLEFGTNLRERVLAVVKAEGSAAPVEEVEAEQVWDTQSLAQWLPARAGQALALALAGVAKPAAGD 

TYALAIADTKRHAVLVDVADISAEDEKALATWLASEDPKMLHGAKAAYHMLAGRGFELHGVVHDTAIAA 

YLLRPGQRTYELADVYQRHLQRQLSTNDNGGQLTLLDAADDQSLVDDVIAILELSEELTKQLQEIQAFE 

LYHDLEIPLSGILARMEAIGIAVDVATLEEQLKTFIGQVAQEEEAARELAEDPTLNLSSPKQLQVVLFE 

TFGMPKTKKTKTGYSTAAAEIEALAIKNPHPFLDHLLAHRQYQKMKTTLEGLIREVAPDGRIHTTFNQT 

VASTGRLSSTDPNLQNIPVRTEAGRKIRSGFVVGEGYETLLTADYSQIEMRVMAHLSQDPGLIEAYREG 

EDLHNYVGSKVFNVPIDGVTPELRRQVKAMSYGLVYGLSAFGLSQQLSIPAGEAKQIMESYFERFGGVQ 

RYLREIVEEARKAGYTETLFGRRRYLPELTSDNRVARENAERAALNAPIQGTAADIIKVAMIRVDRSLK 

EAAVKSRVLLQVHDELVVEVAAGELEQVREILEREMDNAIKLSVPLEVSAGDGVNWDAAAH 

>RXS00076 TRANSLATE of: RXS00076.seq check: 5232 from: 1 to: 1371 
MTTPLRVAVIGAG PAGIYASDLLIRNEEREVFVDLFEQMPAPFGLIRYGVAPDHPRIKGIVKSLHNVLD 
KPRLRLLGNIEIGKDITVEELRDYYDAVVFSTGAVADRDLNIPGIEAEGSFGAGEFVGFYDGNPRFERS 
WDLSAQSVAVIGVGNVGLDVARILAKTGDELKVTEISDNVYDSLKENKATEVHVFGRRGPAQVKFTPQE 
LKELDHSPTINVVVDPEDIDYDGASEEARRASKSQDLVCQILEQYAIREPKDAPHTLQIHLFENPVEVL 
QKDGKVVGLRTERTSLDGNGGVNGTGEFKDWPVQAVYRAVGYKSDPIDGVPFDENKHVIPNDGGHVLTA 
PGAE PVPGLYATGWIKRGPIGLIGNTKSDAKETTDILIKDAVAGVLEAPKHQGEEAIIELLDSRNIPFT 
TWEGWYKLDAAERALGEAEGRERKKIVDWEEMVRQAREAPAIV 

>RXS00170 TRANSLATE of: RXS00170.seq check: 511 from: 1 to: 1854 

MLLAIGVASPVAQAQVEDQFELVKEISDEQFADDGVDYVPNRNAPTVKEQLEDFESAHPEVVIEYHEHV 

NDSKDNVEELPLPKRDIVAGEMRSDVIELPEGVSKDEADQVEVAEARLNEGARLMAATGCEAMWPTGFS 

VCGRILDAYRQVGGQLSWLGPPKSNELTNPDGVGKRSEFVGGAIYWHPDTGAYAVTLDGLRQWGTLNWE 

SGPLGYPTSGPMDTNYPLTQRQTFQGGDNYYNPLTGGAVWGDIKQRYEELGGSNHAIGIPITNELPSGT 
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EYFYNNFFNGTISWRNDRQTRFMYLATQRVWDALGRETGRLGFPEADETPEVSGLFHVVNFAERGVIAW 
NGILGARELYGDVYSLWLQYQNTDTPLGWPIPSLTSLNESLEQEFTRGVVLGSGDALTWIPDDEERSLE 
DFLPIGSSGSSSSSQEMTLFSQRAQYVDCKNLPDLDEQRKTENNIEKNGGPIKKEYSSRGFPTEFRFVV 
RKGHYDRYRNEGWGYLKNYCKHNFANHAMAEAVVDKAVIDYGSSPGTSYYKFEKTVYFLDCRTYTFNKN 
SGCKEMHAPQWVTIIYNPHTFTGANSNRPKGVISAWCNSTPPGGIEHEPEISQCPDHVNLYNKLRI 

>RXS00212 TRANSLATE of: RXS00212.seq check: 8164 from: 1 to: 1560 

MNILCLLCWKFAVRCSSLWRISQEVNAQRIADGGKPFANPRNAAAGSLRQKNIEDVKKRRLRMISHGIG 

FTEGFSPASQHDAYLALAAWGLPTSPYTEAVTDPEDVVKKVSYWADHRHDALHEMDGLVIKVDDIASQR 

ALGSTSRAPRWAIAYKYPPEEVTTKLLDIQVGVGRTGRVTPFAVME PVLVAGSTVSMATLHNQSEVKRK 

GVLIGDTVVIRKAGEVIPEVLGPVVELRDGTEREYIFPTLCPECGTRLAPAKADDVDWRCPNMQSCPGQ 

LSTRLTYLAGRGAFDIEALGEKGAEDLIRTGILLDESGLFDLTEDDLLSSNVYTTNAGKVNASGKKLLD 

NLQKS KQT DLWRVL VAL S I RH VG PTAARALAGRYHS I QAL I DAPLE ELS ET DGVG T I I AQS FKDWFE VD 

WHKAIVDKWAAAGVTMEEEVGEVAEQTLEGLTIVVTGGLEGFTRDSVKEAIISRGGKASGSVSKKTDYV 

VIGENAGSKATKAEELGLRILDEAGFVRLLNTGSADE 

>RXS00213 TRANSLATE of: RXS00213.seq check: 5673 from: 1 to: 573 
VTEDNAQLRRTWNDLAEKVRYHRDRYYNEQPEIPDADFDALFKQLQQLEEDHPELAVPDSPTMVVGAPV 
AEQSSFDNVEHLERMLSLDNVFDEQELRDWLGRTPAKQYLTELKIDGLSIDLVYRNGQLERAATRGDGR 
VGEDITANARVIEDIPHQLQGTDEYPVPAVLEIRGEVFITVEDFPGGQRAAHC 

>RXS00671 TRANSLATE of: RXS00671.seq check: 9925 from: 1 to: 1014 

MLISQRPTITEEFVNNARSRFVIEPLEPGFGYTLGNSLRRTLLSSIPGAAVTSVKIDGVLHEFTTISGV 

KEDVSDIILNIKGLVLSSDSDEPVVMQLVKEGPGWTAGDIQPPAGVEIHNPDLHIATLNETAKIEIEL 

IVERGRGYVPATVTATGGEIGRIPVDQIYSPVLKVSYKVEATRVEQRTDFDKLVIDVETKNSITARDAL 

ASAGKTLVELFGLARELNIAAEGIEIGPSPQETEYIAAYSMPIEDLDFSVRSYNCLKREDIHTVGELAE 

RAESDLLDIRNFGQKSINEVKIKLAGLGLTLKDAPEDFDPSTLEGYDAETGGYIDVEAEDSE 

>RXS00724 TRANSLATE of: RXS00724.seq check: 5366 from: 1 to: 1977 

VGIGDATEGDLVTIVGQVAFAKQSYTQSGKMLYKVTVLTETERIGISFFGAKHIPRLLPEGTRALFTGK 

VKFFRNEPQLSHPEFI VI PDPGSGRRLTATGGMKSLAAYGDVEEVALRLVDREYI PIYAGTATMTTWRI 

MAAVQRVLETMPVIKEPLSVVPEGMPSFDEAIRGIHDPGHESPSTFINRLKYNEALSLATVMAIRRADT 

KNRKAPPMPRALKGHQHMLIDALNFQLTVGQKQVIREISADIEQRVPMSRLLQGEVGSGKTIVSLIAML 

QAIDSGRQCAMLAPTEVLATQHARSLSKTLDDAGLDINVVLLTGSMPTGAKKEALLEI ISGDADIVVGT 

HALIQDTVEFFDLGLVVVDEQHRFGVEQRDQLRTKGREGLTPHLLVMTATPIPRTIAMTVFGDLAVSTL 

RELPGGRRPIQTSVI PDHKPGWVKRGWERIGEEVLAGRQAYVVCPRIEGEGGVLEIHAYLSEQVYPGLN 

VGMLHGRMDTDLKDSVMQEFAQGEIDILVATTVIEVGIDVANATVMLIREAERFGVSQIHQLRGRVGRG 

QHDSLCLLHTTFDEDSPQGQRLAAISTTTDGFQLSELDLQVRQEGDVLGTRQSGSDTKLRHLSFISDQK 

IIERALIDATELVAASRSRALELVSDIAMINQEYLEKS 

>RXS00823 TRANSLATE of: RXS00823.seq check: 2648 from: 1 to: 780 
MGSITPQKRPRVGSHIANKGQETDIGRKRRARRINRTLTVAYPDAHCELDFTNPLELTVATILSAQCTD 
VRVNQVTPALFKRYPTATDYANADRTELEEFIRPTGFYRNKATSLIGLGEALISLHDGQVPGTLEQLVE 
LPGVGRKTANVVLGNAFGVPGITVDTHFGRLVRRLKLTDEEDPVKVEKVMNELIEKPEWTMFSHRLIFH 
GRRI CH SRRAAC GACMLAADC P S FGLEGPS DPFEAQKL I KS DDREHL LKMAGM 

>RXS00898 TRANSLATE of: RXS00898.seq check: 9031 from: 1 to: 789 

MRIVNWNVNSARTRVDRMVDFLLRHDVDVLAVQETKCKDEQFPTERFTEIGYEVAHFGLNQWNGVAIIS 

RVGIENVETHFPAQPGFNKDITKEQSIEARAIGARCGGVQVWSLYVPNGREIADPHYDYKLRWLFSLRN 

YVIDTLEYRPEEKLVLLGDFNIAPTDIDVWDIAAFEGKTHVTEPERAAFDGLIEAGLKETTPGPGTYTY 

WDYKGARFLKGEGMRIDFQLASPALAATAGETFVDVEERSGTGASDHAPVIVDYKV 

RXS00898 - 5' -Region 

>RXS01066 TRANSLATE of: RXS01066.seq check: 7389 from: 1 to: 726 
MRRDSFRDRALVVKTYDFGEADRI IVLLTRDHGI VRGVAKGVRRSKSRFGSRLQLFVELDVQLYPGRKL 
STISGADTVGYYASGIIEDFTRYSCASAILEI ATHIAGLENDPHLFEETTRALKNIQDSPEPILNLDEF 
MLRAMNHAGWAPSLFDCAACGRPGPHNAFHPGVGGAVCLYCRPPGSAEVPPEALHMMWLVANGQAARIP 
REH PEQQTT I HQLTTAHLQWH I ERKLPTLAVL DQA 

>RXS01277 TRANSLATE of: RXS01277.seq check: 992 from: 1 to: 2004 
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MTDYTFLEDIDTPEALAWAEKWSGESVEKLKSPAKDALEARLLAALDTDDRIAYVSRRGEKLYNFWRDA 
QHPRGVWRTTTLESYESDQPEWDVLIDVDALAEDEGENWVWKGAVVRSPEFDRALVKFSRGGADATVIR 
EFDLATAAFVDDSPFELKEAKSDVTWVDLDTLLVGTDTGEGSLTDSGYPARVLTWKRGTPLEQAELFFE 
GSRQDVATHAWRDSTPGFERTFVSRSLDFYNSETSLETEGGLVKLDVPTDCDVIVKKQWIFVSPRTDFA 
GIPAGGLGVLLLKEFLEGGRDFQPVFTPTESTSLQGLATTKNFLVLTLLNNVSTEIVTVPLNDPTTEHE 
HIDLPEHVTAHVVATSPLDGDEIWQAASFTEAPTLLRAELPGALEAVKKAPLQFENAGQETRQHWATS 
ADGTKIPYFITGAFEEEPQNTLVHAYGGFEVSLTPSHSPTRGIAWLEKGYYFVEANLRGGGEFGPEWHS 
QATKLNRMKVWEDHRAVLADLVERGYATPEQIAIRGGSNGGLLTSGALTQYPEAFGAAVVQVPLADMLR 
YHTWSAGASWiXIAEYGNPDDPEERAVIEQYSPVQAVVGVEKRIYPPALVTTSTRDDRVHPAHARLFAQAL 
LDAGQAVDYYENTEGGHAGAADNKQTAFVESLIYTWIEKTLDQQGSI 

>RXS01438 TRANSLATE of: RXS01438.seq check: 6554 from: 1 to: 1365 

MSRPLRVAVVGAGPAGIYASDLLMKSDTDVQIDLFERMPAPFGLIRYGVAPDHPRIKGIVKSLHNVMDK 

EQLRFLGNIEVGKDITVEELREFYDAIVFSTGATGDQDLRVPGSDLEGSWGAGEFVGFYDGNPNFERNW 

DLSAEKVAWGVGNVALDVARILAKTGDELLVTEIPDNVYESLAKNQAKEVHVFGRRGPAQAKFTPLEL 

KELDHSDTIEVIVNPEDIDYDAASEQARRDSKSQDLVCQTLESYAMRDPKGAPHKLFIHFFESPVEILG 

EDGKVVGLKTERTQLDGNGGVTGTGEFKTWDMQSVYRAVGYRSDAIEGVPFDDERAVVPNDGGHIIDPE 

VGSPITGLYATGWIKRGPIGLIGNTKSDAKETTEMLLADHAAGSLPAPAKPELESI IEFLDERKVAFTT 

WDGWHLLDAAERALGEPEGRERKKIVEWNDMVRHARPEYDI 

>RXS02145 TRANSLATE of: RXS02145.seq check: 3306 from: 1 to: 1617 

MSLATVGNNLDSRYTMASGIRRQINKVFPTHWSFMLGEIALYSFIVLLLTGVYLTLFFDPSITKVIYDG 

GYLPLNGVEMSRAYATALDISFEVRGGLFIRQMHHWAALLFVVSMLVHMLRIFFTGAFRRPREANWIIG 

VVLI ILGMAEGFMGYSLPDDLLSGVGLRIMSAI I VGL P 1 1 GTWMHWL I FGGD FP S DLMLDRFY I AH VL I 

IPAILLGLIAAHLALVWYQKHTQFPGAGRTENNVIGIRIMPLFAVKAVAFGLIVFGFLALLAGVTTINA 

IWNLGPYNPSQVSAGSQPDVYMLWTDGAARVMPAWELYLGNYTIPAVFWVAVMLGILVVLLVTYPFIER 

KFTGDDAHHNLLQRPRDVPVRTSLGVMALVFYILLTVSGGNDVYAMQFHVSLNAMTWIGRIGLIVGPAI 

AYFITYRLCIGLQRSDREVLEHGIETGI IKQMPNGAFIEVHQPLGPVDDHGHPIPLPYAGAAVPKQMNQ 

LGYAEVETRGGFFGPDPEDIRAKAKEIEHANHIEEANTLRALNEANIERDKNEGKN 

>RXS02308 TRANSLATE of: RXS02308.seq check: 247 from: 1 to: 429 
MSETQSNSVSAVMPAQLPPGPAERTVYSYGVRAGDQVHILRMEAFDSDANIVGERDIEAHAEQVFKNLQ 
AVIHEAGGTINNIVSTTTYLADVTDAPVVNAARSRYFTGEVLPTHTVIGVAALARPQFLVEISAVAYLG 
DLSKD 

>RXS02476 TRANSLATE of: RXS02476.seq check: from: 1 to: 879 

MSFTAFQTALLVWFRANARDLAWRDPNTSAWGILLSEVMSQQTPVARVEPIWREWMEKWPTPEDFANAS 

TDEILRSWGKLGYPRRALRLKECAEVIVEKHAGEVPDTVEALLALPGIGDYTARAVAAFHFGQRVPVVD 

TNVRRVYQRAVAGRYLAGPAKKQELIDVSLLLPNTHAPEFSAAIMELGALICTATSPKCDTCPLLDQCQ 

WQKLGCPSPSEEELASAKKRVQKFVGTDRQVRGLIMDVLRNATAPVPLSAIDVVWPDDAQRSRALFSLI 

EDGLAEQNEAGYFHLPR 

>RXS02641 TRANSLATE of: RXS02641.seq check: 9341 from: 1 to: 2076 

MLAIILTAVLGASGLAAAGTQYLNTQGEGIGPVAVQNDSESFNSGTNVVVEDAAVTAQGEGGGARTVKE 

FQRDQQFSSFALTWTGKKDITAFVRAEQEDGTWSQWYDLEPMVNEDQGTNGTELIWHGPTNKIQVSTLN 

VDLFGADAAAADENGQDIPAVDAAEAAPAAEPAPAEAPVEEAPAPVAEPAPAAEPIAEPVADYSANDGL 

APLPSNYGDIQPVADVDDGLNAVFIDGNADAGVGIANVADTDGMPKVISRAGWGADESLRCSNPTIDDG 

VSAITIHHTAGSNNYTEAQAAAQVRSAYSYHAKNLGWCDIGYQSLVDKYGNIYEGRAGGMTNAVQGAHA 

GGFNQNTWAISMIGDYSYNAPPQETINAVGELAGWRAKVAGFDPTGTDTHYSEGTSYAKYSYGTRVSLP 

NILAHRNVGLTACPGDAGYAQMENIRQIVKAKYTSLQNGNTGGTTTTPATTPKETSTSNAPSTTTAQLV 

TPAEPQQYSESDALAALLTGGSSGGTDLLNGANSEQLLTGLGSIAAVLIAASLADGGLNGLISNVGSNN 

GVPVLGDIKITDVIPIVDTAINLTGDNKYSRGWNDLNNTLGPVLGAATGGETTVKYTSDQNSEVTFVPF 

ENGIMVSSPEAGTHGLWGAIGDAWAQQGADLGPLGLPTSNEYTVGEQLRVDFQNGYITYDSATGQASIQ 

LN 

>RXS02650 TRANSLATE of: RXS02650.seq check: 3610 from: 1 to: 579 
MVNVTSKDAGANVTPMSKKEKRTTVKQVVALMAAIVVVIASLDQIVKQIMLSWLEPGVPVPI IGDWFRF 
YLLFNPGAAFSMGGENSTWIFTTIQLSFVIGIAIYAPRIKHKWIAAGLALVAGGALGNVLDRLFRDPSF 
FFGHVVDYISVGNFAVFNIADASISCGVVVFLIGMFLEDRENAQHAKATDEKDEA 

>RXS02760 TRANSLATE of: RXS02760.seq check: 4279 from: 1 to: 954 
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MSDENINEFEQDEDLNFGASFSDEFADDDFDAEADVEADAAAEASALEAEQDLEEETLDAPEEAAEEAP 
AAAESEAPVEEDEEADSLAQAAAALGDTDEQDADAEYKARLRKFTRELKKQPGVWYIIQCYSGYENKVK 
ANLDMRAQTLEVEDDIFEVVVPIEQVTEIRDGKRKLVKRKLLPGYVLVRMDMNDRVWSVVRDTPGVTSF 
VGNEGNATPVKHRDVAKFLMPQEQAVVTGEAAAAAAEGEQVVAMPTDTKKPQVAVDFTVGEAVTILTGA 
FAS VS AT I S S I D PELQKLE VLVS I FGRET PVDLS FDQVEKVS 

>RXS02830 TRANSLATE of: RXS02830.seq check: 565 from: 1 to: 648 
RRLEDSLGVSLFERAGRGLALTGAGDQLLSQARRLIALNDEVYARLNAGAYEGEVTLGVPQDVIYPVIP 
RVLQQFARDFPRVQIHLISNFTLMLKEQFRRGEIDVMLTTEDELGEGGETLAQRELIWVGAPGGSAWTR 
RPL PLAFERAC I FRS FVQRRL DAN S I DWQMVVS SESTRTI EAT VS ADLAVHT Y I EGAE PAHLERI AT TA 
PCRNYVFQH 

>RXS0299Q TRANSLATE of: RXS02990.seq check: 3521 from: 1 to: 597 
MDIQAEKIEKLRKALDNFERAHARGESDFFDHEKEEKKANVRRRALLLLNQRARSVNELSTRLKALEFE 
EDIINEVIGDLTRSKLLDDEVFATEWVRQRAARRGKSSRALDRELQEKGVDKQTRAAALEQIDQADERD 
TARAVAVKKARSETKI PQDRADYDKALRRVVGALARRGFPAGMSMDLAREALDARIEDLKN 
RXS02990 - 5' -Region 

GAAGAC T AAG C AC CAG T T T T AAC AAAGC AGGGAC AAT CC AC ACAC T T AAACC AT G AT GT GGC T T G T T C C 
TGCTTTTTCGTCAACGAAGGGCAACAACGCG 

>RXS03098 TRANSLATE of: RXS03098.seq check: 3946 from: 1 to: 624 
MPTTDVFNRVRLALEPLADPARATGMASYMRDQFSFLGI PSTPRKEACKPVLSALKELDTDFVSDCFGA 
AEREYQYVACDHINRVGITDLGFAKALVQTKSWWDTVDSLAKPIGAKHDDDLMKTWALDEDFWVRRIAI 
IHQLGRKKNTDAALLAWIIEQNLGSSEFFINKAIGWALRDFARHDPSWVRAFVDATDLSPLSRREALKN 



>RXS03175 TRANSLATE of: RXS03175.seq check: 2273 from: 1 to: 783 

VRASEKDTATALQPALDNGWHYIGAPAAAKGRAGVGILSRHELEDVNIGFGSFLDSGRYIEATIKDTTL 

DVPVTVASLYLPSGSAGTDKQDEKYRFLDEFEGFLDQRAKERSHMVIGGDWNICHRREDLKNWKTNQKK 

SGFLPDERAFMDSVFGTFPDEATQVAGAGDFFGAVDYEGTRRREATTDPAWFDVARRLQPEGDGPYTWW 

TYRGKAFDTGAGWRIDYQAATAAMLERAERSWVDKAAAYDLRWSDHSPLNVIYS 

>RXS03207 TRANSLATE of: RXS03207.seq check: 2273 from: 1 to: 783 

MTAPSTQDLATTEREVDPGSRRGQTNDNPSQDLVRVYLNGIGKTALLTAEDEVELAQTIEVGLYAEHLL 

KNSEEPLTRAMKRDLKVLAKDGKKARSHLLEANLRLVVSLAKRYTGRGMPLLDLIQEGNLGLIRAMEKF 

DYSKGFKFSTYATWWIRQAITRGMADQSRTIRLPVHLVEQVNKLSRIKRELYQHLGREATNEELAEESG 

IEESKIEMLLRQSRDPVSLDMPVGADEEAPLGDFIEDSEATDAESAVVASMRHSDIRAVLNTLEPREQD 

VIRLRYGLDDGVPRTLDQIGRRFGLSRERVRQIEREVMSKLRDGERASRLREYAQ 
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